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AIRCRAFT  NOISE  MEASUREMENT  AND 
EVALUATION  SPECIFICATIONS 

Proposed  Rule  Making 

The  Federal  Aviation  Administration  is 
considering  amending  Part  36  of  the  Fed¬ 
eral  Aviation  Regulations  (14  CFR  Part 
36)  to  amend  the  procedures  and  stand¬ 
ards  for  conductiiig  noise  type  certifica¬ 
tion  and  acoustical  change  tests  con¬ 
tained  in  Appendices  A  and  B,  to  revise 
the  form  by  wliich  certain  standards  and 
procedures  are  incorporated  by  reference 
in  Part  36,  to  redesignate  certain  pro¬ 
visions,  and  to  provide  a  table  of  sections 
in  each  Part  36  appendix. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  making  of  the  proposed 
rule  by  submitting  such  written  data, 
views,  or  arguments  as  they  may  desire. 
Communications  should  identify  the  reg¬ 
ulatory  docket  or  notice  number  and  be 
submitted  in  duplicate  to:  Federal  Avia¬ 
tion  Administration,  Office  of  the  Chief 
Counsel,  Attention:  Rules  Docket,  AQC- 
24, 800  Independence  Avenue  SW.,  Wash¬ 
ington,  D.C.  20591.  All  communications 
received  on  or  before  December  30,  1976, 
will  be  considered  by  the  Administrator 
before  taking  action  on  the  proposed  rule. 
The  proposals  contained  in  this  notice 
may  be  changed  in  the  light  of  comments 
received.  All  comments  submitted  will  be 
available,  both  before  and  after  the  clos¬ 
ing  date  for  comments,  in  the  Rules 
Docket  for  examination  by  interested 
persons. 

Any  person  may  obtain  a  copy  of  this 
Notice  ^  Proposed  Rule  Making  (NPRM) 
by  suixnitting  a  request  to  the  Federal 
Aviation  Administration,  Office  of  Public 
Affairs,  Attention:  Public  Information 
Center,  APA-430,  800  Independence  Ave¬ 
nue,  SW.,  Washington,  D.C.  20591,  or  by 
calling  (202)  426-8058.  Commimlcatlons 
must  identify  the  notice  number  of  this 
NPRM.  Persons  interested  in  being 
placed  on  a  mailing  list  for  future 
NPRMs  i^ould  also  request  a  copy  of  Ad¬ 
visory  Circular  No.  11-2  which  describes 
the  application  procedure. 

Background 

Public  Laws  90-411  and  92-574  were 
enacted  to  provide  both  present  and  fu¬ 
ture  relief  and  protection  to  the  public 
health  and  welfare  from  noise  and  sonic 
boom  from  civil  aircraft.  Under  these 
Acts,  the  Administrator  of  the  Federal 
Aviation  Administration  (FAA) ,  after 
consultation  with  the  Secretary  of 
Transportation  and  the  Administrator  of 
the  Environmental  Protection  Agency 
(EPA),  is  responsible  for  the  adoption 
and  amendment  of  rules  which  prescribe 
the  necessary  standards  and  regulations. 

On  November  3, 1969,  the  Federal  Avia¬ 
tion  Administration  (FAA)  adopted  Part 
36  of  the  Federal  Aviation  Regulations 
(FARs)  entitled  “Noise  Standards:  Air¬ 
craft  Type  Certification”  (34  FR  18355; 


November  18,  1969).  FAR  Part  36  con¬ 
tains  several  appendices  in  which  the 
technical  specifications  for  demonstrat¬ 
ing  compliance  with  Part  36  are  pre¬ 
scribed.  Appendices  A  and  B  of  FAR  Part 
36  contain  the  specifications  for  con¬ 
ducting  noise  type  certiflcaticm  tests  and 
for  evaluating  the  noise  data  in  terms 
of  Effective  Perceived  Noise  Level 
(EPNL).  These  appendices  have  been 
modified  slightly  since  their  ad(^tion  in 
1969.  Appendix  C  of  Part  36  prescribes 
noise  level  limits  for  new  designs  of  sub¬ 
sonic  transport  category  and  turbojet 
powered  aircraft  for  which  an  applica¬ 
tion  for  type  certificate  was  made  on  or 
after  January  1,  1967.  As  adopted.  Part 
36  also  contained  provisions  for  prevent¬ 
ing  the  escalation  'of  noise  levels  regard¬ 
ing  growth  or  follow-on  versions  of  those 
types  of  aircraft  in  production  and  for 
which  applicati(m  for  a  type  certificate 
was  made  prior  to  January  1,  1967.  Sub¬ 
sequent  amendments  added  Appendix  F 
prescribing  noise  standards  for  pnpel- 
ler-driven  small  airplanes  and  amended 
provisions  regarding  limited  new  produc¬ 
tion  of  old,  nonconforming  aircraft  types. 
The  FAA  currently  has  imder  considera¬ 
tion  several  other  proposals  including 
standards  for  other  types  of  aircraft 
(SSTS,  helicopters,  STOLs,  etc.)  and  for 
various  aircr^t  operations  and  airport 
noise  standards.  S^e  of  these  proposals 
were  submitted  to  the  FAA  by  the  EPA 
imder  the  Noise  Control  Act  of  1972. 

This  notice  of  proposed  rule  making 
(NPRM)  proposed  to  adopt  specific  sub¬ 
stantive  and  clarifying  amendments  in 
the  test  and  analysis  instrumentation 
specification,  calibration  procedures,  me¬ 
trological  test  conditions,  and  data  cor¬ 
rection  procedures.  Procedural  changes 
in  the  calculation  of  EPNL  are  also  pro¬ 
posed.  The  FAA  proposes  to  make  these 
amendments  applicable  to  FAR  Part  36 
noise  certification  tests  made  after 
March  31, 1977,  or  30  days  after  publica- 
tiou  of  the  final  amendment,  whichever 
occurs  later. 

Proposed  Provisions 

The  proposed  amendment  to  Ap¬ 
pendix  A  involves  a  rather  extensive  re¬ 
vision  which  would  be  accmnplished 
within  the  general  framework  of  the 
current  appendix.  The  FAA  believes  that 
some  orgnizational  revision  is  necessary 
to  better  accommodate  the  logical 
sequence  of  the  expanded  specifications. 
However,  only  relatively  minor  amend¬ 
ments  are  proposed  for  Appendix  B.  The 
FAA  proposes  editorial  changes  to  re¬ 
designate  certain  provisions  in  Ap¬ 
pendices  A  and  B  to  conform  with  the 
format  generally  used  throughout  the 
FARs.  To  provide  greater  ease  In 
identifying  and  citing  the  provisions  in 
the  appendices  to  Part  36,  the  FAA  pro¬ 
poses  to  provide  a  “table  of  sections”  at 
the  beginning  of  the  respective  ap- 
I>endices  and  to  designate  the  respective 
undesignated  provisions  of  certain  para¬ 
graphs  and  sections  of  Appendix  B. 
Finally,  the  FAA  proposes  to  amend  Sub¬ 
part  A  of  Part  36  to  add  a  new  §  36.9  to 
prescribe  the  incorporations  by  refer¬ 
ence  contained  In  Part  36  under  5  U.S.C. 


552(a)  and  1  CFR  Part  51  and  to  pro¬ 
vide  the  required  statements  of  identifi¬ 
cation  and  availability  of  incorporated 
published  material.  If  this  proposal  is 
adopted,  the  present  separate  provisions 
in  Appendices  A,  B,  and  F,  which  con- 
taip  the  required  statements  regarding 
incorporation  by  reference,  would  be  re¬ 
vised. 

The  following  discussion  highlights 
portions  of  the  proposed  amendment  to 
FAR  Part  36: 

A.  Proposed  Revised  Appendix  A 

L  Noise  certification  test  and  meas¬ 
urement  conditions  (proposed  §  A36.1). — 
This  section  prescribes  the  conditions 
imder  which  noise  certification  tests 
would  be  conducted  and  the  measure¬ 
ment,  procedures  that  would  be  used  to 
measure  the  noise  made  by  the  aircraft. 
These  provisions  would  apply  to  tests 
conducted  after  March  31,  1977,  or  30 
days  after  publication  of  the  final  amend¬ 
ment,  whichever  occurs  later. 

The  FAA  proposes  to  prescribe  in  a 
single  section  all  the  requirements  for  an 
approved  test  site.  While  most  of  the  pro¬ 
visions  of  this  propKised  section  are  al¬ 
ready  contained  in  Appendix  A,  it  is  felt 
that  they  should  be  grouped  together. 
Additional  requirements  are  proposed 
regarding  an  Independent  measurement 
of  sideline  noise  if  test  site  conditions 
make  simultaneous  takeoff  and  sideline 
measurements  impractical. 

A  modification  of  the  meteorologi¬ 
cal  specification  also  is  proposed.  The 
temperature  and  relative  humidity  con¬ 
ditions  under  which  testing  is  allowed 
would  be  amended  to  conform  with  pro¬ 
posed  ICAO  limits  or  to  adopt  a  minor 
variation  of  the  proposed  ICAO  limits. 
Basically,  those  ICAO  limits  would  not 
allow  testing  when  the  sound  attenua¬ 
tion  rate  in  the  one-third  octave  band 
centered  at  8  kHz  is  greater  than  10 
dB/100  meters.  However,  the  FAA  is  also 
considering  adoption  of  a  12  dB/100 
meters  sound  attenuation  rate  limit  at 
the  same  frequency.  This  proposed  alter¬ 
native  to  the  ICAO  limit  would  be  less 
restrictive  than  the  ICAO  proposal. 
Comments  are  specifically  Invited  con¬ 
cerning  the  alternative  proposals  and  the 
reasons  why  one  sound  attenuation  rate 
would  be  preferable  in  the  test  meteoro¬ 
logical  specification.  The  ICAO  proposed 
limits  would  also  expand,  under  certain 
conditions,  the  permissible  temperature 
rantre  from  the  present  41-86  degrees  F 
to  36-95  degrees  F  and  the  permissible 
relative  humidity  range  from  the  present 
30-90  percent  to  20-95  percent.  The  FAA 
believes  that  amendments  should  be 
adopted  that  reflect  current  knowledge 
and  state-of-the-art  regarding  calcula¬ 
tion  of  atmospheric  attenuation  of  sound 
energy.  Based  on  its  certification  experi¬ 
ence,  the  FAA  believes  that  the  cuiTent 
weather  “window”  is  too  restrictive  of 
some  combinations  of  temperatures  and 
relative  humidities  while  allowing  some 
unsubstantiated  corrections  In  other 
combinations.  The  FAA  also  proposes  a 
new  weather  specification  to  require  that 
the  temperature  and  relative  humidity 
to  be  within  the  “window”  from  the  sur- 
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face  measuring  station  to  the  altitude  of 
the  aircraft.  More  specific  restrictions 
would  be  placed  upon  anomalous  relatlre 
humidity  and  wind  conditions.  Each  of 
these  proposaJs  grew  out  of  PAA  certifi¬ 
cation  experiences  and  a  need  to  provide 
regulatory  guidance  for  use  by  the  PAA 
regional  authorities. 

The  PAA  believes  that  to  ensure  the 
accuracy  of  noise  level  corrections  under 
proposed  §  A36.il.  the  requirements  for 
aircraft  test  weights  diould  be  amended 
to  require  the  takeoff  weight  to  be 
within  five  percent  of  the  certification 
weight  and  the  approach  weight  to  ex¬ 
ceed  90  percent  of  the  maximum  land¬ 
ing  weight. 

2.  Measurement  of  aircraft  noise  re¬ 
ceived  on  the  ground  {proposed 
§  A33.6)  .—The  measurements  prescribed 
in  proposed  §  A36.3,  like  those  in  cur¬ 
rent  §  A36.2,  provide  the  data  for  deter¬ 
mining  the  one-third  octave  band  noise 
produced  by  aircraft  at  specific  obser¬ 
vation  stations,  as  a  fimction  of  time. 
However,  the  instrumentation  perform¬ 
ance  specifications  have  been  signifi¬ 
cantly  revised.  These  changes  incorpo¬ 
rate  experience  with  actual  certifications 
by  both  the  PAA  and  ICAO  over  the 
past  six  years. 

Three  general  guidelines  were  fol¬ 
lowed  in  the  preparation  of  these  pro¬ 
posals.  Pirst,  the  PAA  intended  to  spe¬ 
cify  both  systems  and  components  that 
would  give  results  with  maximum  accu¬ 
racy  and  repeatability  from  test-to-test 
and  site-to-site.  Second,  the  proposals 
were  prepared  to  avoid  requiring  instru¬ 
ments  of  any  single  brand  name  or  man¬ 
ufacturer.  Third,  the  specifications  pro¬ 
vide  performance  requirements  that 
are  genersdly  measureable  and  verifi¬ 
able  in  the  field,  rather  than  design 
parameters  requiring  sophisticated  lab¬ 
oratory  equipment  or  trohnical  mathe¬ 
matical  analyses.  The  PAA  believes  that 
these  specifications  would  enhance  com¬ 
pliance  by  taking  greater  advantage  of 
readily  obtainable  PAA  approved  data 
and  manufacturer’s  specifications. 

In  addition,  this  proposal  provides 
more  detailed  specifications  for  micro¬ 
phones  (and  their  accessories) ,  tape  re¬ 
corders,  analysis  equipment,  and  cali¬ 
brators.  These  revisions  ‘are  primarily 
based  upon  experience  with  actual  cer¬ 
tifications  and  reports  of  some  difficulty 
in  understanding  the  current,  more  gen¬ 
eral  language.  While  the  proposals  do 
not  substantially  change  the  application 
of  procedures,  the  proposals  would  pre¬ 
scribe  Improved  procedures  and  prac¬ 
tices  which  should  result  in  more  uni¬ 
form  data.  One  of  the  new  features  of 
this  proposal  is  the  introduction  of  a 
new  paragraph  on  calibration  (proposed 
§A36.3(e)).  This  paragraph  would  re¬ 
quire  standardization  of  both  csdibra- 
tlon  procedures  and  Implementation 
schedules  to  provide  more  tmiform  and 
repeatable  data  by  minimizing  imac- 
counted  for  equipment  variability  and 
operator  error. 

3.  Reporting  and  correcting  measured 
data  {proposed  §  A36.5) . — ^Under  the  pro¬ 
posed  rule,  data  representing  physical 
measurements,  or  corrections  to  meas- 


lured  data  (including  corrections  to 
measurements  for  equipment  response 
deviations)  must  be  recorded  in  perma¬ 
nent  form  and  appended  to  the  record. 
All  corrections  would  be  reported  and 
subject  to  approval.  The  proposal  per¬ 
mits  certain  estimates  of  the  individual 
errors  inherent  in  each  of  the  operations 
employedjn  obtaining  the  final  data. 

The  proposal  clarifies  the  established 
procedure  by  expressly  providing  for  a 
correction  of  any  difference  between  the 
test  engine  rating  and  the  reference  en¬ 
gine  rating.  Additional  standards  are 
also  provided  for  determining  the  va¬ 
lidity  of  test  results  when  more  than  one 
test  site  is  used  to  demonstrate  compli¬ 
ance. 

4.  Symbols  and  unit  {proposed 
§A35.7). — ^Under  the  proposal,  current 
section  A36.4  would  be  redesignated  but 
would  remain  substantively  unchanged 
in  content. 

5.  Atmospheric  attenuation  of  sound 
{proposed  §  A36.9) . — ^Under  the  current 
provisions  of  Appendix  A  (§  A36.5),  the 
measured  one-third  octave  band  spec¬ 
tra  are  corrected  to  the  reference-day 
conditions.  Under  the  proposal  (proposed 
S  A36.9) ,  this  correction  would  be 
amended  to  better  accoimt  for  the  dif¬ 
ferences  in  the  atmospheric  attenuation 
of  soimd  between  the  test-day  condi¬ 
tions  and  the  reference-day  conditions 
along  the  entire  sound  propagation  path 
between  the  aircraft  and  the  microphone. 

FAA  experience  has  shown  that  the 
measurement  of,  and  correction  for,  non¬ 
reference  meteorological  conditions  are 
exceedingly  critical  to  obtaining  consist¬ 
ent  and  repeatable  test  results.  The  FAA 
^lieves  that  more  detailed  meteorolog¬ 
ical  data  are  needed  and  should  be  re¬ 
quired.  Specifically,  current  (test-time) 
meteorological  observations  of  the  tem- 
peratmre  and  relative  humidity  are 
needed  over  the  whole  sound  propagation 
path  from  the  aircraft  to  the  surface. 
To  avoid  localized  anomalous  conditions 
that  often  occur  near  the  ground,  the 
surface  meteorological  measurements 
would  continue  to  be  made  10  meters 
above  the  surface. 

Under  the  proposed  §  A36.9,  if  the  at¬ 
mospheric  absorption  coefficients  vary 
over  the  sound  propagation  path  by  more 
than  ±0.3  dB/1.000  feet  in  the  3150  Hz 
one-third  octave  band  from  the  attenua¬ 
tion  rate  defined  by  the  surface  meteor¬ 
ological  measurements,  applicants  would 
be  required  to  base  atmospheric  attenu¬ 
ation  corrections  upon  the  mean  atten- 
viation  rate  for  each  one- third  octave  over 
the  entire  length  of  the  sOimd  propaga¬ 
tion  path.  However,  the  absence  of  inver¬ 
sions  in  both  temperature  and  relative 
humidity  dvuing  compliance  testing 
would  no  longer  be  a  limiting  factor  in 
the  test  sequence. 

The  FAA  believes  the  proposed  amend¬ 
ments  would  provide  technologically  ade¬ 
quate  means  for  correcting  noise  data 
that  are  obtained  under  some  atmos¬ 
pheric  conditions  tmder  which  testing 
is  prohibited  under  the  current  Ain>endix 
A.  Taken  together,  the  revisions  of 
SSA36.1  and  A36.9  would  provide  im¬ 
proved  data  repeatability  and  increase 


the  number  of  days  during  which  tests 
may  be  conducted. 

6.  Detailed  correction  procedures  {Pro¬ 
posed  i  36.11) . — U  the  noise  certification 
test  conditions  do  not  cmiform  to  the 
imise  certification  reference  conditions, 
appropriate  positive  correction  must  be 
made  by  the  Eff*NL  calculated  from  the 
measiured  data.  Under  the  proposed 
§  A36.il,  the  provisions  of  current  S  A36.6 
would  not  be  a  significantly  modified; 
however,  the  proposed  rule  would  pre¬ 
scribe  a  procedure  which  allows  correc¬ 
tions  to  be  made  for  testing  at  a  non¬ 
standard  location. 

For  some  aircraft  which  exhibit  ex¬ 
ceptionally  low  noise  levels  during  take¬ 
off,  the  FAA  believes  that  it  may  be 
necessary  to  bring  the  3.5  nautical-mile 
measuring  station  to  a  point  closer  to  the 
start  of  roll  to  assure  recording  the  com¬ 
plete  fiyover  noise  history.  The  fiy-over- 
noise/time  history  would  include  the  10 
dB-down  points  frcnn  PNLTM  boki  be¬ 
fore  and  after  the  time  of  PNLTM,  as  re¬ 
quired  under  current  S  B36.5  (proposed 
SB36.13).  The  EPNL  value  cmnputed 
from  these  measurements  must  then  be 
corrected  to  the  value  that  would  have 
occurred  at  the  3.5  nautical  mile  refer¬ 
ence  measuring  point.  Two  procedures 
for  making  these  corrections  would  be 
t  prescribed  under  the  proposed  amend¬ 
ment. 

B.  Proposed  Amendment  of  Appendix  B 

1.  Table  B1  {in  proposed  §  B36.3) . — 
Perceived  noisiness  is  expressed  units  of 
“noys”  and  is  based  upon  the  mathraaat- 
ical  formulation  given  in  S  B36.13.  Table 
B1  was  included  in  current  Amiendix  B 
to  provide  a  ready  reference  for  these  ap¬ 
plicants  who  elect  not  to  calculate  noy 
values  from  the  formula.  While  the  orig¬ 
inal  table  contains  values  down  to  1.00 
noy,  lower  values  are  scunetimes  required 
in  the  calculation  of  EPNL  for  low  noise 
aircraft.  Thus,  the  FAA  believes  Table 
B1  should  be  revised  to  provide  those 
lower  values.  Such  a  revised  table  was 
prepared  by  the  Society  cff  Automotive 
Engineers  and  published  in  ARP  865.  The 
International  Standards  Organization 
concurred  with  the  revlslm  (ISO/IC 
43/SCl,  revised  March  3,  1975).  ICAO 
currently  has  tmder  consideration  a  sim¬ 
ilar  revision.  The  FAA  believes  that 
Table  B2  shotild  also  be  amended  to  con¬ 
form  to  the  expanded  Table  Bl. 

2.  Revision  of  pseudotone  elimination 
procedures  {Tables  B2  and  B3  in  pro¬ 
posed  §§B36.3  and  B36.5).— The  FAA 
proposes  to  amend  Table  B2  to  account 
for  tone  level  differences  less  than  3.0 
decibels  in  amplitude,  since  the  current 
table  provides  no  tone  correction  for 
these  level  difference  values.  Table  B2 
was  originally  constructed  to  avoid  the 
possibility  that  false  tones,  “pseudo- 
tones,”  would  be  mistakenly  Identified 
during  the  data  processing.  These  pseu¬ 
dotones  result  from  Interference  pat¬ 
terns  in  the  soimd  field  near  the  earth’s 
surface  during  an  aircraft  flyover.  How¬ 
ever,  FAA  noise  certiflca^n  experience 
with  the  pseudotmie  problm  Indicates 
that  such  precautions  are  no  longer  nec¬ 
essary.  Since  similar  action  has  beoi 
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taken  by  ICAO,  the  PAA  proposes  to  re¬ 
move  the  3.0  decibel  lower  limit  on  the 
level  difference  used  to  determine  the 
tone  correction.  If  the  proposed  amend- 
mend  to  Table  B2  is  adopted,  the  exam¬ 
ple  contained  in  Table  B3  would  also  rer 
quire  minor  changes.  Ihus,  this  proposal 
also  contemplates  such  amendments  to 
Table  B3. 

A  revised  and  expanded  discussion  on 
the  methods  for  identifsdng  and  elimi- 
n.tting  i>seudotones  is  provided  in  pro¬ 
posed  §  B36.5  (m)  and  (n).  The  PAA 
believes  these  provisions  are  needed  to 
clarify  the  prescribed  methodology  in  the 
noise  certification  procedure. 

3.  Correction  for  spectral  irregularities 
i Proposed  %B36.5). — ^The  PAA  proposes 
to  add  two  new  i>aragr£^hs  after  the  cur¬ 
rent  last  undesignated  paragraph  of 
current  !  B36.3  (proposed  SB36.5).  The 
first  new  paragraph  would  prescribe  the 
exclusion  of  certain  tones  (resulting  frcmi 
ground-plane  reflection)  from  calcula¬ 
tions  of  corrections  for  spectral  irregu¬ 
larities.  The  second  paragraph  would 
prescribe  the  evaluation  of  the  five  one- 
half  second  noise  level  samples  around 
the  initially  calculated  PNLTM.  The  PAA 
believes  that  occasicmally  the  currHit 
ten-step  procedure  for  calculating  cor¬ 
rections  for  spectral  irregularities  yields 
incorrect  values.  The  procedure,’  c<hi-, 
tained  in  current  §  B36.3,  tends  to  imder- 
compensate  for  tones  occurring  in  fre¬ 
quencies  near  the  crossover  point  be¬ 
tween  adjacent  one-third  octave  filters. 
The  PAA.  ICAO,  SAE  and  others  have 
considered  several  proposed  methods  for 
overcoming  this  deficiency.  After  con¬ 
sideration  of  the  side  effects  of  the  other 
methods,  the  PAA  believes  that  the  pro¬ 
cedure  prcqxxsed  in  this  paragraph  is  the 
most  appropriate  and  consistent. 

C.  Effective  Date 

The  PAA  proposes  to  make  the  pro¬ 
posals  cimtained  in  this  NPRM,  api^ca- 
ble  to  each  noise  certification  test  ccm- 
ducted  after  March  31,  1977,  30  days 

after  publication  of  the  final  amend- 
m^t,  whichever  occurs  later. 

In  ccmsidering  the  date  to  propose  for 
conqjliance  with  the  amended  specifica- 
ticms  and  procedures,  the  PAA  believes  it 
necessary  to  take  into  account  that,  if 
adc^ted,  these  new  provisions  could,  in 
some  cases,  require  additional  instru¬ 
mentation  or  revisions  to  existing  data 
processing  and  analysis  ccwnputer  pro¬ 
grams.  Although  the  pr(HX)sed  revisicMis 
generally  follow  already  established 
practices,  the  PAA  is  aware  that  s(»ne 
potential  a];^licants  may  have  had  lit¬ 
tle  or  no  recent  noise  certification  ex¬ 
perience.  For  these  persons,  the  propiosed 
changes  may  impxee  some  burden.  To 
ensure  a  reasonable  period  for  these 
changes  to  be  made,  the  PAA  prc^ioses 
that  compliance  with  the  revised  Appen¬ 
dices  A  and  B  be  required  for  tests  con¬ 
ducted  after  March  31,  1977,  or  30  days 
after  publication  oi  the  final  amendment, 
whichever  occurs  later. 

D.  Incorporations  by  Reference 

While  published  materials  which  are 
incorperated  by  reference  in  Part  36  un¬ 


der  5  U.S.C.  552(a)  and  1  CPR  Part  51 
are  currently  prescribed  in  the  substan¬ 
tive  provisicms  of  the  respiective  ap^iien- 
dices,  the  PAA  propxises  to  add  a  new 
S  36.9  to  SulH>art  A  which  would  contain 
the  required  statements  of  identification 
and  availability  of  these  materials.  By  so 
doing,  the  PAA  believes  that  the  reada¬ 
bility  of  the  effected  rules  would  be  im¬ 
proved  and  the  need  for  repietitive  mate¬ 
rial  would  be  kept  to  a  minimum.  Ihe 
new  §  36.9  would  also  serve  as  a  techni¬ 
cal  bibliography  and  reference  source  for 
informati(m  regarding  the  Incorporated 
materials.  Under  the  propxisal,  the  incor¬ 
porating  provision  would  contain  only  a 
reference  identifying  the  material  which 
is  adopted  as  part  of  that  rule.  The  PAA 
proposes  to  ^opt  the  material  incor¬ 
porated  by  reference  according  to  the 
date  of  the  material  spocified  in  the  ref¬ 
erence  and  proposed  §  36.9(c).  Notice 
and  public  procedure  will  precede  the 
adoption  of  any  subsequent  edititms  of 
incorporated  materials. 

E.  Evaluation  of  Impacts  of  the  Pro¬ 
posed  Rule 

The  proposed  rule  primarily  concerns 
test  procedure  amendments  which  would 
govern  the  spocifics  of  conducting  and 
reporting  noise  certification  tests.  It 
would  neither  raise  nor  lower  the  pre¬ 
scribed  noise  levels  and  would  not  re¬ 
quire  additional  tests  to  be  porformed 
during  the  certification  process.  As  a  re¬ 
sult,  there  would  be  little  or  no  change 
in  the  noise  levels  of  aircraft  certificated 
to  the  proposed  rule  and  there  would  be 
no  anticipated  change  (either  increasing 
or  decreasing)  in  the  amount  of  fuel 
used  to  conduct  the  tests  or  the  amount 
of  engine  emissions  produced  during  the 
tests.  Since  the  proposed  rule  would  re¬ 
quire  no  additional  limitations  on  their 
in-service  oporations  or  porformance,  no 
increase  in  fuel  usage  or  emissions  is  an- 
ticipiated  to  result  from  aircraft  certifi¬ 
cated  to  the  proposed  standard. 

The  propxised  rule  would  be  more 
strlngoit  than  the  current  rule  in  the  re- 
quiremefit  for  noise  certification  test 
equipment,  in  the  spiecification  of  the 
weather  conditions,  and  in  correction  of 
test  data  to  standard  conditions.  The 
Increased  stringency  could,  in  some 
cases,  increase  the  applicant’s  costs  of 
noise  typie  certification.  However,  the 
PAA  believes  that  those  costs  could  be 
offset  by  savings  that  would  accrue  from 
increased  repieatability  of  the  data.  (Cur¬ 
rent  industiy  practice  is  to  design  and 
build  aircraft  using  a  tolerance  below 
the  actual  noise  level  goals.  The  require¬ 
ment  for  this  tolerance  arises  from  un¬ 
certainties  in  the  repeatability  of  the 
data  from  tests  under  the  current  Part 
36  procedures.  Therefore,  the  PAA  be¬ 
lieves  that  by  increasing  the  repeatabil¬ 
ity  of  the  data,  the  proposed  rule  would 
contribute  to  reduced  costs  by  eliminat¬ 
ing  unnecessary  design  features  or  pier- 
formance  limitations  which  would  be  in¬ 
troduced  solely  to  meet  the  tolerance 
requirements. 

The  rule  propiosed  in  this  notice  has 
been  reviewed  in  accordance  with  Ex¬ 
ecutive  Order  11821,  entitled  “Infla¬ 


tionary  Impiact  Statements’’  (39  PR 
41501;  November  29,  1974)  and  it  has 
been  determined  that  the  preparation  of 
an  inflationary  impiact  statement  is  not 
necessary; 

P.  Authority 

’This  notice  of  propxjsed  rule  making  is 
issued  under  authority  of  Secs.  313 (a >. 
601,  603,  and  611  of  the  Federal  Aviation 
Act  of  1958,  as  amended  (49  U.S.C.  1354 

(a),  1421,  1423,  and  1431);  sec.  6(c)  of 
the  Department  of  Transpiortaticm  Act 
(49  U.S.C.  1655(c)) ;  Title  I  of  the  Na¬ 
tional  Environmental  Policy  Act  of  1969 
(42  U.S.C.  4321  et  seq.) ,  and  Executive 
Order  11514,  March  5, 1970. 

In  consideration  of  the  foregoing,  the 
Federal  Aviation  Administration  pro¬ 
poses  to  amend  Part  36  of  the  P^eral 
Aviation  Regulations  (14  CPR  Part  36)  as 
follows : 

Subpart  A — General 

1.  Subpart  A  of  Part  36  would  be 
amended  to  add  a  new  S  36.9  reading  as 
follows: 

§  36.9  Incorporations  by  reference. 

(a)  General.  This  part  prescribes  cer¬ 
tain  standards  and  procedures  which  are 
not  set  forth  in  full  text  in  the  rule.  Those 
standards  and  procedures  are  contained 
in  published  material  which  is  reason¬ 
ably  available  to  the  class  of  persons  af¬ 
fected  and  has  been  approved  for  incor¬ 
poration  by  reference  by  the  Director  of 
the  Federal  Register  under  5  U.S.C.  §  552 
(a)  and  1  CPR  Part  51. 

(b)  Incorporated  matter.  (1)  Each 
publication,  or  part  of  a  publication, 
which  is  referenced  but  not  set  forth  in 
full-text  in  this  part  and  which  is  iden¬ 
tified  in  paragraph  (c)  of  this  section  is 
hereby  incorporated  by  reference  and 
made  a  part  of  Part  36  of  this  chapter 
with  the  approval  of  the  Director  of  the 
Federal  Register. 

(2)  Incorporated  matter  which  is  sub¬ 
ject  to  subsequent  change  is  incorporated 
by  reference  according  to  the  specific 
reference  and  to  the  identification  state¬ 
ment.  Adoption  of  each  subsequent 
change  in  incorporated  matter  will  be 
made  under  Part  11  of  this  chapter  and  1 
CTR  Part  51. 

(c)  Identification  statement.  The 
complete  title  or  description  which  iden- 
t^es  each  published  matter  incorpor¬ 
ated  by  reference  in  this  part  is  as 
follows: 

(1)  International  Electrotechnical 
Commission  UEC)  Puhlicaiions.  (i) 
Publication  No.  179,  entitled  “Precision 
Sound  Level  Meters,’’  dated  1973. 

(ii)  Publication  No.  225,  entitled  “Oc¬ 
tave,  Half-Octave,  Third  Octave  Band 
Filters  Intended  for  the  Analysis  of 
Sounds  and  Vibations,’’  ds^ed  1966. 

(2)  Society  of  Automotive  Engineers 
(SAE)  Publications,  (i)  (SAE)  ARP 
866A,  entitled  “Standard  Values  of  At¬ 
mospheric  Absorption  as  a  Function  of 
Temperature  and  Humidity  for  Use  in 
Evaluating  Aircraft  Flyover  Noise,’’ 
dated  March  15,  1975. 

(ii)  [Reserved] 

(d)  Availability  for  purchase.  Pub¬ 
lished  material  incorporated  by  refer- 
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ence  in  this  part  may  be  purchased  at 
the  price  established  by  the  publisher  or 
distributor  at  the  following  mailing 
addresses : 

(1)  lEC  publications,  (i)  The  Bureau 
Central  de  la  Commission  Electrotech¬ 
nique  Internationale,  1,  rue  de  Varembe, 
Geneva,  Switzerland. 

(ii)  American  National  Standard  In¬ 
stitute,  1430  Broadway,  New  York  City, 
New  York  10018. 

(2)  SAE  publications.  Society  of  Auto¬ 
motive  Engineers,  Inc.,  400  Common¬ 
wealth  Drive,  WarrentOT^,  Pennsyl¬ 
vania  15096. 

(c)  Availability  for  inspection.  A  copy 
of  each  publication  incorporated  by 
reference  in  this  part  is  available  for 
public  inspection  at  the  following  loca¬ 
tions; 

(1)  PAA  Office  of  Environmental  Quality, 
Bc^m  939B  Headquarters,  Federal  Aviation 
Administration,  800  Independence  Avenue, 
SW.,  Washington,  D.C. 

(2)  Department  of  Transportation,  Branch 
Library,  Boom  930,  Headquarters,  Federal 
Aviation  Administration,  800  Independence 
Avenue,  SW.,  Washington,  D.C. 

(3)  The  respective  Begional  Offices  of  the 
Federal  Aviation  Administration  as  follows: 

(I)  New  England  Begional  Office,  12  New 
England  Executive  Park,  Burlington,  Massa¬ 
chusetts. 

(II)  Eastern  Begional  Office,  Federal  Build¬ 
ing,  JFK  International  Airport,  Jamaica,  New 
York. 

(ill)  Southern  Regional  Office,  3400 
Whipple  Street,  East  Point,  Georgia. 

(iv)  Great  Lakes  Begional  Office,  2300  East 
Devon,  Des  Plaines,  Illinois. 

(v)  Central  Begional  Office,  601  East 
Twelfth  Street,  Kansas  City,  Missouri. 

(vi)  Southwest  Begional  Office,  4400  Blue 
Mound  Boad,  Forth  Worth,  Texas. 

(vll)  Bocky  Mountain  Begional  Office, 
10255  East  25th  Avenue,  Aurora,  Colorado. 

(vill)  Northwest  Begional  Office,  PAA 
Building,  9010  East  Marginal  Way  South, 
King  County  International  Airport  (Boeing 
Field),  Seattle,  Washington. 

(ix)  Western  Begional  Office,  15000  Avia¬ 
tion  Boulevard,  Hawthorne,  California. 

(x)  Alaskan  Begional  Office,  632  Sixth 
Avenue,  Anchorage,  Alaska. 

(xi)  Paciflc-Asia  Begional  Office,  1833 
Kolakoua  Avenue,  Honolulu,  Hawaii. 

(xil)  European  Begional  Office,  Tour 
Madou  Building,  1,  Place  Madou,  1020 
Brussels,  Belgium. 

(4)  The  Office  of  the  Federal  Begister, 
Boom  8401,  i;00  “L”  Street,  NW.,  Washing¬ 
ton,  D.C. 

Appendix  A 

2.  The  heading  to  Appendix  A  would 
be  amended  to  add  a  table  of  sections 
and  Appendix  A  would  be  revised  to  read 
as  follows: 

Appendix  A — Aircraft  Noise  Measure¬ 
ment  Under  §  36.101 

Sec 

A36.1  Noise  certification  test  and  measure¬ 
ment  conditions. 

A36.3  Measurement  of  aircraft  noise  re¬ 
ceived  on  the  ground. 

A36.5  Reporting  and  correcting  measured 
data. 

A36.7  Symbols  and  units. 

A36.9  Atmospheric  attenuation  of  sound. 
A36.il  Detailed  correction  procedures. 

§  A36.1  Noise  certification  test  and  measure¬ 
ment  conditions. 

(a)  General.  This  section  prescribes  the 
conditions  under  which  aircraft  noise  cer¬ 


tification  tests  must  be  conducted  and  the 
measurement  procedures  that  must  be  used 
to  measure  aircraft  noise  during  each  test 
conducted  after  March  31,  1977  (or  the  date 
30  days  after  publication  of  the  final  amend¬ 
ment,  whichever  occurs  later). 

(b)  Test  site  requirements.  (1)  Tests  to 
show  compliance  with  established  aircraft 
noise  certification  levels  must  consist  of  a 
series  of  takeoffs  and  approaches  during 
which  measurements  must  be  taken  at  noise 
measuring  stations  located  at  the  measuring 
points  prescribed  in  §  C36.3  of  Appendix  C 
of  this  part. 

(2)  On  each  test  takeoff,  simultaneous 
measurements  should  be  made  at  the  sideline 
noise  measuring  stations  on  each  side  of  the 
runaway  and  also  at  the  takeoff  noise  meas¬ 
uring  station.  However,  if  test  site  conditions 
make  it  Impractical  to  simultaneously  meas¬ 
ure  takeoff  and  sideline  noise,  and  if  each 
of  the  other  sideline  measurement  require¬ 
ments  is  met,  independent  measurements 
may  be  made  of  the  sideline  noise  under 
simulated  filght  path  techniques.  If  the  ref¬ 
erence  fiight  path  Includes  a  power  cutback 
before  the  maximum  possible  sideline  noise 
level  is  developed,  the  reduced  sideline  noise 
level  which  is  the  maximum  value  developed 
by  the  simulated  flight  path  technique  must 
be  the  certificated  sideline  noise  value. 

(3)  If  the  height  of  the  ground  at  a  noise 
measuring  station  differs  from  that  of  the 
nearest  point  on  the  runway  by  more  than 
20  feet,  corrections  must  be  made  as  pre¬ 
scribed  in  S  A36.5(d)  of  this  appendix. 

(4)  The  location  of  each  noise  measuring 
station  must  be  surrounded  by  relatively 
flat  terrain  having  no  excessive  sound  ab¬ 
sorption  characteristics,  such  as  might  be 
caused  by  thick,  matted,  or  tall  grass,  shrubs, 
or  wooded  areas. 

(5)  An  airport  tower,  or  other  facility,  used 
to  obtain  required  measurements  of  meteoro¬ 
logical  conditions  at  the  test  site  must  be 
approved  in  accordance  with  §  A36.9(b)  (1)  of 
this  appendix. 

(6)  During  the  period  when  the  flyover 
noise/time  record  indicates  the  noise  meas¬ 
urement  is  within  10  dB  of  PNLTM,  no  ob¬ 
struction  that  significantly  influences  the 
sound  field  from  the  aircraft  may  exist: 

(1)  For  a  takeoff,  approach,  or  sideline 
measurement  station,  within  a  conical  space 
above  the  measuring  position  (the  point  on 
the  ground  vertically  below  the  microphone) , 
the  cone  being  defined  by  an  axis  normal  to 
the  ground  and  by  a  half-angle  80  degrees 
from  this  axis;  and 

(ii)  For  a  sideline  noise  measurement  sta¬ 
tion,  above  the  line  of  sight  between  the 
microphone  and  the  aircraft. 

(7)  A  minimum  of  four  sideline  noise 
measurement  stations  must  be  used  to  define 
the  maximum  sideline  noise  with  respect  to 
location  and  level  as  required  by  §  C36.3  of 
Appendix  C  of  this  paid:.  One  of  the  micro¬ 
phones  must  be  placed  symmetrically  with 
respect  to  one  of  the  other  microphones  so 
that  the  maximum  noise  on  either  side  of  the 
aircraft  can  be  determined  analytically. 

(c)  Weather  restrictions.  The  tests  must  be 
conducted  under  the  following  atmospheric 
conditions  : 

( 1 )  No  rain  or  other  precipitation. 

(2)  Ambient  air  temperature  between  36 
deg^rees  F  and  95  degrees  F  (2.2  degrees  C 
and  35  degrees  C),  inclusively,  over  that  por¬ 
tion  of  the  sound  propagation  path  between 
the  airplane  and  a  point  10  meters  above 
the  ground  at  the  noise  measuring  station. 

(3)  Belative  humidity  and  ambient  tem¬ 
perature  over  that  portion  of  the  sound  prop¬ 
agation  path  between  the  airplane  and  a 
point  10  meters  above  the  ground  at  the  noise 
measuring  station  is  such  that  the  sound 
attenuation  in  the  one-third  octave  band 
centered  at  8  kHz  is  not  greater  than  10  dB/ 
100  meters  [alternative  proposal:  “12  dB/100 
meters”]  and  the  relative  humidity  is  lae- 
tween  20  percent  and  95  percent.  Inclusively. 


(4)  Airport  reported  wind  velocity  10  me¬ 
ters  above  ground  does  not  exceed  10  knots 
and  the  crosswind  component  does  not  ex¬ 
ceed  6  knots. 

(6)  No  anomalous  wind  conditions  (in¬ 
cluding  turbulence)  which  will  significantly 
affect  the  noise  level  of  the  aircraft  when 
the  noise  is  recorded  at  each  noise  measur¬ 
ing  station. 

(d)  Aircraft  testing  procedures. — (1)  The 
aircraft  testing  procedvires  and  noise  meas¬ 
urements  must  be  conducted  and  processed 
in  an  approved  manner  which  yields  the 
noise  evaluation  measure  designated  as  Ff- 
feotive  Perceived  Noise  Level  (EPNL)  in  imlts 
of  EPNdB,  as  prescribed  in  Appendix  B  of 
this  part. 

(2)  The  aircraft  height  and  lateral  n 

relative  to  the  extended  centerline  of  the 
runway  must  be  determined  by  an  PAA  ap¬ 
proved  method  which  is  Independent  of 
normal  flight  instrumentation,  spch  a®  red'tr 
tracking,  theodolite  trlangulaticn,  las~r  trs- 
Jectography,  or  photogra’^blc  scaling  te^h- 
nloues. 

(31  The  aircraft  position  alono'  the  Pl^M 
path  must  be  related  to  the  nol'e  recor'’pd 
at  the  noise  measuring  stations  bv  means 
synchronizing  signals  at  an  approved  sarr- 
nllnv  rate.  The  nosltlon  of  the  aircraft  mnst 
be  automatically  recorded  relative  to  the 
runway  during  the  entire  time  period  in 
which  the  recorded  slemal  is  within  10  dTi 
of  PNT.TM.  Measuring  and  samnllng  eonln- 
ment  must  be  approved  by  the  FA  A. 

141  Each  takeoff  te<!t  most  meet  the  con¬ 
ditions  of  5  C36.7  of  Apnendlx  C  of  this  part 

(5)  If  a  takeoff  test  series  is  conducted  et 
wel'^hts  other  than  the  maximum  takener 
weleht  for  which  nol«e  certification  Is  re- 
ouested,  the  following  additional  reonire- 
ments  annlv : 

(I)  At  least  one  takeoff  test  must  be  con¬ 
ducted  at  a  weight  at,  or  above,  the  maxi¬ 
mum  certification  weight. 

(II)  Each  test  weight  must  be  within  ±5 
percent  of  the  maximum  certification  weight. 

(ill)  The  weight  correction  required  un¬ 
der  §  A36.il  of  this  appendix  may  not  exceed 
2.0  EPNdB.  (Approved  data  must  be  used 
to  determine  the  variation  of  EPNL  with 
weight  for  takeoff  test  conditions.) 

(6)  Each  approach  test  must  be  conducted 
with  the  aircraft  stabilized  and  following  a 
3.0  degree  ±0.5  degree  approach  angle  and 
must  meet  the  requirements  of  §  C36.9  of  Ap¬ 
pendix  C  of  this  part. 

(7)  If  approach  test  series  is  conducted  at 
weights  other  than  the  maximum  landing 
weight  for  which  certification  is  requested, 
the  following  additional  requirements  apply: 

(1)  At  least  one  approach  test  must  be 
conducted  at  a  weight  at,  or  above,  the  maxlt; 
mum  landing  weight. 

(ii)  Each  test  weight  must  exceed  90  per¬ 
cent  of  the  maximum  landing  weight. 

(ill)  The  weight  correction  required  under 
§  36.11  of  this  appendix  may  not  exceed  1.0 
EPNdB.  (Approved  data  must  be  used  to  de¬ 
termine  the  variation  of  EPNL  with  weight 
for  approach  test  conditions) . 

(8)  Aircraft  performance  data  sufficient  to 
make  the  correction  required  under  §  A36.5 
of  this  appendix  must  be  automatically  re¬ 
corded  at  an  approved  sampling  rate  using 
FAA  approved  equipment. 

§  A36.3  Measurement  of  aircraft  noise  re¬ 
ceived  on  the  ground,  (a)  General. — (1)  The 
measurements  prescribed  in  this  section  pro¬ 
vide  the  data  for  determining  the  one-third 
octave  band  noise  produced  by  aircraft  dur¬ 
ing  testing  procedures,  at  specific  noise 
measuring  stations,  as  a  function  of  time. 

(2)  Sound  pressure  level  data  for  aircraft 
noise  certification  purposes  must  be  obtained 
with  approved  acoustical  equipment  and 
measurement  practices. 

(3)  Paragraphs  (b),  (c),  and  (d)  of  this 
section  prescribe  the  required  equipment 
specifications.  Paragraphs  (e)  and  (f)  pre- 
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scribe  the  calibration  and  measurement  pro¬ 
cedures  required  for  each  certiflcatlon  test 
series. 

(b)  Measurement  system. — The  acoustical 
measurement  system  must  consist  of  ap¬ 
proved  equipment  equivalent  to  the  follow¬ 
ing: 

(1)  A  microphone  system  with  frequency 
response  and  directivity  which  are  compat¬ 
ible  with  the  measurement  and  analysis  sys¬ 
tem  accuracy  prescribed  in  paragraph  (c)  of 
this  section. 

(2)  Tripods  ot  similar  mlcrt^hone  mount¬ 
ings  that  minimize  interference  with  the 
sound  energy  being  measured. 

(3)  Recording  and  reproducing  equipment 
who  0  chiracterl'-tics,  frequency  re-ponse, 
and  dynamic  range  are  compatible  with  the 
response  and  accuracy  requirements  of  para¬ 
graph  (c)  of  this  section. 

(4)  Calibrators  using  sine  wave,  or  pink 
noise,  of  known  levels.  When  pink  noise  (de¬ 
fined  in  paragraph  (e)  (1)  of  this  section)  is 
used,  the  signal  must  be  described  in  terms 
of  Its  root-mean-square  (rms)  value. 

(5)  Analysis  equipment  with  the  response 
and  accuracy  whichs  meets  or  exceeds  the 
reqxiirements  of  paragraph  (d)  of  this  sec¬ 
tion. 

(6)  Attenuators  used  for  range  changing 
In  sensing,  recording,  reproducing,  or  analyz¬ 
ing  aircraft  sound  must  be  capable  of  being 
op>erated  In  equal  Integral  decibel  steps  with 
no  error  between  any  two  settings  which  ex¬ 
ceeds  0.1  dB. 

(c)  Sensing,  recording,  and  reproducing 
equipment.  (1)  The  sound  produced  by  the 
aircraft  must  be  recorded  In  such  a  way  that 
the  complete  Information,  including  time 
history,  is  retained.  A  magnetic  tape  re¬ 
corder  Is  acceptable. 

(2)  The  microphone  must  be  a  pressure- 
sensitive  capacitive  type,  or  Its  approved 
equivalent,  such  as  a  free-field  t3rpe  with  In¬ 
cidence  corrector. 

(I)  The  variation  of  microphone  and  pre¬ 
amplifier  system  sensitivity  within  an  angle 
of  ±  20  degree  of  grazing  (70-110)  degrees 
frmn  the  normal  to  the  diaphragm)  must  not 
exceed  fi:  2.0  dB  for  any  frequency  within 
the  range  of  44  Hz  to  11,200  Hz.  The  variation 
of  microphone  sensitivity  In  the  plane  of  the 
diaphragm  must  not  exceed  ±.  0.6  dB  over 
the  same  frequency  range. 

(II)  The  overall  free-field  frequency  re¬ 
sponse  at  90  degrees  (grazing  incidence)  of 
the  combined  microphone  (including 
incidence  corrector,  if  applicable)  pre- 
amplifierr  windscreen,  and  microphone  sup¬ 
port  must  be  determined  by  using  pure  tones 
at  each  preferred  one-third  octave  frequen¬ 
cy  from  50  Hz  to  10,(K)0  Hz.  The  frequency 
response  of  the  system  must  be  fiat  within 
the  following  tolerances: 

44-3549  Hz _ _ dB  ±  0.26 

3550-7099  Hz. _ _ _ dB  ±  0.  6 

7100-11,200  Hz . . . dB  ±  1.0 

(ill)  Specifications  concerning  sensitivity 
to  environmental  factors  such  as  tempera¬ 
ture,  relative  humidity,  and  vibration  must 
be  in  conformity  with  the  recommendations 
of  International  Electrotechnical  Commlss- 
sion  (lEC)  Publication  No.  179,  dated  1973. 
lEC  Publication  No.  179,  dated  1973  and  en¬ 
titled  “Precision  Sound  Level  Meters”  is  in¬ 
corporated  by  reference  In  this  part  under 
§  36.9  of  this  part. 

(Iv)  If  the  wind  speed  exceed  6  knots,  a 
windscreen  must  be  employed  with  the  mi¬ 
crophone  during  each  measurement  of  air¬ 
craft  noise.  Correction  for  any  insertion  loss 
produced  by  the  windscreen,  as  a  function  of 
frequency,  must  be  applied  to  the  measured 
data  and  any  correction  applied  must  be  re¬ 
ported. 


(3)  If  a  magnetic  tape  recorder  Is  used  to 
store  data  for  subaequent  analysis,  the  rec¬ 
ord/replay  system  (including  tape)  must 
conform  to  the  following: 

(I)  The  electric  background  noise  produced 
by  the  system  in  each  one-third  octave  must 
be  at  least  36  dB  btiow  the  standard  record¬ 
ing  level,  which  Is  defined  as  that  level  which 
is  either  10  dB  below  the  3  percent  harmonic 
distt^lon  level  for  direct  recording  or  ^  40 
percent  deviation  for  frequency  modulation 
(FM)  recording. 

(II)  At  the  standard  recording  level,  the 
frequency  response  In  each  selected  one- 
third  octave  band  between  44  Hz  and  180  Hz 
must  be  fiat  within  ±0.75  dB,  and  in  each 
band  between  180  Hz  and  11,200  Hz  must  be 
flat  within  ±0.25  dB. 

(III)  If  the  overall  system  satisfies  the  re¬ 
quirements  of  paragraph  (c)(2)  (11)  of  this 
section,  and  if  the  limitations  of  the  d3mamic 
range  of  the  equipment  make  it  necessary, 
high  frequency  pre-emphasis  may  be  added 
to  the  recording  channel  with  the  converse 
de-emphasis  on  playback.  If  pre-emphasis  is 
added,  the  Instantaneously  recorded  sound- 
pressure  level  between  800  Hz  and  11,200  Hz 
of  the  maximum  measured  noise  signal  must 
not  vary  more  than  20  dB  between  the  levels 
of  the  maximum  and  minimum  one-third 
octave  bands. 

(d)  Analysis  equipment. — (1)  A  frequency 
analysis  of  the  acoustic  signal  must  be  per¬ 
formed  using  one-U\lrd  octave  filters  which 
conform  to  the  recommendations  of  Inter¬ 
national  Electrotechnical  Ckmimisslon  (lEC) 
Publication  No.  225,  dated  1968,  lEC  Publi¬ 
cation  No.  225,  dated  1966,  and  entitled 
“Octave,  Half-Octave,  and  Third-Octave 
Band  Filters  Intended  for  Analysis  of  Sounds 
and  Vibrations”  is  Incorporated  by  reference 
in  this  part  under  {  36.9  of  this  part. 

(2)  A  set  of  24  consecutive  one-third  oc¬ 
tave  filters  must  be  used.  The  first  filter  of 
the  set  must  be  centered  at  a  geometric 
mean  frequency  of  50  Hz  and  the  last  filter 
at  10,000  Hz.  The  output  of  each  filter  must 
contain  less  than  OA  dB  ripple. 

(3)  The  analyzer  Indicating  device  must 
be  analog,  digital,  or  a  combination  of  both. 
The  preferred  sequence  of  signal  processing 
is: 

(I)  Squaring  the  one-third  octave  filter 
outputs; 

( II)  Averaging  or  Integrating;  and 

(ill)  Converting  linear  formulation  to 
logarithmic. 

(4)  Each  detector  must  operate  over  a 
minimum  dynamic  range  of  60  dB  and  per- 
torm  as  a  true-mean-square  device  for  sinu¬ 
soidal  tone  bursts  having  crest  factors  of  at 
least  3  over  the  following  dynamic  range: 

(I)  Up  to  30  dB  below  full-scale  reading 
must  be  accurate  within  ±0.6  dB; 

(II)  Between  30  dB  and  40dB  below  full- 
scale  reading  must  be  accurate  within  ±1.0 
dB;  and 

(ill)  In  excess  of  40dB  below  full-scale 
reading  must  be  accurate  within  ±2.5  dB. 

(5)  The  dynamic  response  of  the  analyzer 
to  input  signals  in  both  full-scale,  and  20  dB 
less  than  full-scale,  amplitude  must  con¬ 
form  to  the  following  requirements: 

(I)  When  a  sinusoidal  pulse  of  500  milli¬ 
second  duration  at  the  geometrical  mean  fre¬ 
quency  of  each  one-third  octave  band  is 
applied  to  the  input,  the  maximum  output 
value  must  read  4.0  dB  (within  +0.5  or  —1.0 
dB)  less  than  the  value  obtained  for  a 
steady  state  sinusoidal  signal  of  the  same 
frequency  and  amplitude. 

(II)  When  a  steady  state  sinusoidal  signal 
at  the  geometrical  mean  frequency  of  each 
one-third  octave  band  is  suddenly  applied  to 
the  analyzer  input  and  held  constant,  the 
maximum  output  value  must  exceed  the  final 
steady  state  value  by  0.5 ±0.5  dB. 


(ill)  When  a  steady  state  signal  Is  Inter¬ 
rupted,  an  output  value  of  2A±1.0  dB  below 
the  Initial  steady-state  response  must  be 
achieved  within  500  milliseconds  after  the 
interruption. 

(6)  A  single  value  of  the  root-mean-square 
(rms)  level  must  be  provided  every  500±6 
milliseconds  for  each  of  the  24  one-third 
octave  bands.  The  levels  for  all  of  the  24 
one-third  octave  bands  must  be  obtained 
within  a  60  millisecond  period.  No  more  than 
5  milliseconds  of  data  from  any  600  milli¬ 
second  period  may  be  excluded  from  the 
measurement. 

(7)  The  amplitude  resolution  of  the 
analyzer  must  be  at  least  0.25  dB. 

(8)  After  all  systematic  errors  have  been 
eliminated,  each  output  level  from  the  an¬ 
alyzer  must  be  accurate  within  ±1.0  dB  of 
the  level  of  the  Input  signal.  The  total  sys¬ 
tematic  errors  for  each  of  the  output  levels 
mxist  not  exceed  ±3.0  dB.  For  contiguous 
filter  systems,  the  systematic  correction  be¬ 
tween  adjacent  one-third  octave  channels 
must  not  exceed  4.0  dB. 

(9)  The  dynamic  range  capability  of  the 
analyzer  for  display  of  a  single  aircraft 
noise  event  (in  terms  .of  the  difference  be¬ 
tween  full-scale  output  level  and  the  maxi¬ 
mum  noise  level  of  the  analyzer  eqiilpment) 
must  be  at  least  60  dB. 

(e)  Calibrations. — (1)  Within  the  five  days 
before  the  beginning  of  each  test  series,  the 
complete  electronic  system  (Including 
cables)  must  be  electronically  calibrated  for 
frequency  and  amplitude  by  the  use  of  a 
pink  noise  signal  of  known  amplitudes  cov¬ 
ering  the  range  of  signal  levels  fiumished  by 
the  microphone.  For  purposes  of  this  sec¬ 
tion,  a  “pink  noise”  Is  defined  as  a  noise 
whose  nolse-power/unlt-frequency  is  In¬ 
versely  proportional  to  frequency  at  frequen¬ 
cies  within  the  range  of  44  Hz  to  11,200  Hz. 
The  signal  used  must  be  described  In  terms 
of  Its  average  root-mean-square  (rms)  values 
for  a  nonoverload  signal  level.  This  system 
calibration  must  be  repeated  within  five  days 
of  the  end  of  each  test  series. 

(2)  Immediately  before  and  after  each 
day’s  testing,  a  recorded  acoustic  calibration 
of  the  system  must  be  made  In  the  field  with 
an  acoustic  calibrator  to  check  the  system 
sensitivity  and  provide  an  acotistlc  reference 
level  for  the  analysis  of  the  sound  level  data. 
The  performance  of  equipment  In  the  sys¬ 
tem  will  be  considered  satisfactory  If,  during 
each  day’s  testing,  the  variation  does  not 
exceed  0.5  dB. 

(3)  For  the  purpose  of  minimizing  equip¬ 
ment  or  operator  error.  Immediately  before 
and  immediately  after  recording  aircraft 
noise  data,  field  calibrations  must  be  supple¬ 
mented  with  the  use  of  an  Insert  voltage 
device  to  place  a  known  signal  at  the  Input 
of  the  microphone. 

(4)  A  normal  Incidence  pressure  calibra¬ 
tion  of  the  combined  microphone/preampli¬ 
fier  must  be  performed  with  pure  tones  at 
each  preferred  one-third  octave  frequency 
fr<Mn  60  Hz  to  10,000  Hz.  ’This  calibration 
must  be  completed  within  the  30  days  before 
the  beginning  of  each  test  series. 

(6)  Each  reel  of  magnetic  tape  must: 

(I)  Be  plstonphone  calibrated;  and 

(II)  At  its  beginning  and  end,  carry  a  cali¬ 
bration  signal  consisting  of  a  30  second  burst 
of  pink  noise,  as  defined  in  paragraph  (e)  (1) 
of  this  section. 

(6)  Data  obtained  from  tape  recorded  sig¬ 
nals  is  not  considered  reliable  If  the  differ¬ 
ence  between  the  pink  noise  signal  levels, 
before  and  after  the  tests  In  each  one-third 
octave  band,  exceeds  0.5  dB. 

(7)  ’The  one-third  octave  filters  must  have 
been  demonstrated  to  be  in  conformity  with 
the  recommendations  of  lEC  Publication  225, 
dated  1966,  during  the  six  calendar  months 
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preceding  the  beginning  of  each  teet  aeries. 
The  correction  for  effective  bfUidwldth  r^- 
tive  to  the  center  frequency  response  must 
be  determined  for  each  filter — 

(1)  By  measuring  the  filter  response  to 
sinusoidal  signals  at  a  minimum  of  twenty 
frequencies  equally  ^>aced  between  the  two 
adjacent  preferred  one-third  octave  fre¬ 
quencies;  or 

(11)  By  using  an  approved  sweep  generator 
technique. 

(8)  A  performance  calibration  analysis  of 
each  piece  of  calibration  equipment,  Includ¬ 
ing  pistonphones,  reference  microphones, 
and  voltage  insert  devices,  must  have  been 
made  during  the  12  calendar  months  preced¬ 
ing  the  beginning  of  each  day’s  test  series. 
Each  calibration  must  be  traceable  to  the 
National  Bureau  of  Standards. 

(f)  Noise  measurement  procedures.  (1) 
Each  microphone  must  be  oriented  .so  that 
the  diaphragm  is  substantially  in  the  plane 
defined  by  the  flight  path  of  the  aircraft  and 
the  measuring  station.  The  microphone 
located  at  each  noise  measuring  station  must 
be  placed  so  that  Its  sensing  element  is  ap¬ 
proximately  4  feet  above  ground. 

(2)  Immediately  before  and  inunediately 
after  each  series  of  test  runs  and  each  day’s 
testing,  a  recorded  acoustic  calibration  of  the 
system  prescribed  in  A36.3(e)  (2)  of  this  ap¬ 
pendix  must  be  made  in  the  field  to  check 
the  acoustic  reference  level  for  the  analysis 
of  the  sound  level  data.  The  ambient  noise, 
including  both  the  acoustical  background 
and  the  electrical  background  of  the  meas¬ 
urement  systems,  must  be  recorded  during 
the  period  beginning  at  least  20  seconds 
before  and  ending  at  least  20  seconds  after 
each  recorded  measurement.  During  that 
period,  each  component  of  the  system  must 
be  set  at  the  gain-levels  used  for  aircraft 
noise  measurement. 

(3)  The  mean  background  noise  spectrum 
must  contain  the  sOUnd  pressure  levels, 
which,  in  each  preferred  third  octave  band 
In  the  range  of  50  Hz  to  10,000  Hz,  are  the 
averages  of  the  energy  during  at  least  20 
seconds  of  the  sound  pressure  levels  in  every 
preferred  third  octave.  When  analyzed  in 
PNL,  the  resulting  mean  background  noise 
level  must  be  at  least  20  PNdB  below  the 
maximum  PNE  of  the  aircraft. 

■  (4)  Corrections  for  recorded  levels  of  oc¬ 

casional  background  noise  are  allowed,  with¬ 
in  the  limits  prescribed  in  {  A36.S(d)  (3)  of 
this  api>endix. 

A36.6;  Reporting  and  correcting  measured 
data. 

(a)  General.  Data  representing  physical 
measurements,  or  corrections  to  measured 
data.  Including  coirectlons  to  measurements 
for  equipment  re^onse  deviations,  must  be 
recorded  in  permanent  form  and  appended  to 
the  record.  Each  correction  must  be  reported 
and  Is  subject  to  FAA  approval.  An  estimate 
must  be  made  of  esuch.  individual  error  inher¬ 
ent  in  each  of  the  operations  employed  in 
obtaining  the  final  data. 

(b)  Data  reporting.  (1)  Measured  and  cor¬ 
rect^  sound  pressure  levels  must  be  pre¬ 
sented  In  one-third  octave  band  levels  ob¬ 
tained  with  equipment  conforming  to  the 
standards  prescribed  In  $  A36.3  of  this  ap¬ 
pendix. 

(2)  The  type  of  equipment  used  for  meas¬ 
urement  and  analysis  of  all  acoustic,  aircraft 
performance,  and  meteorological  data  must 
be  reported. 

(3)  The  atmospheric  environmental  data 
required  to  demonstrate  compliance  with 
§A36.1(c)  of  this  appendix,  mea.sured 
throughout  the  test  period  under  !  A36.9(b) 
(3)  of  this  appendix,  must  be  reported. 

(4)  Conditions  of  local  topography,  ground 
cover,  or  events  which  may  Interfere  with 


sound  recording  must  be  reported. 

(5)  The  following  aircraft  information 
must  be  reported: 

(I)  Type,  model,  and  serial  numbers  (if 
any)  of  aircraft  engines. 

(II)  Gross  dimensions  of  aircraft  and  loca¬ 
tion  of  engines. 

(III)  Aircraft  gross  weight  for  each  test 
run. 

(iv)  Aircraft  configuration,  including  flap 
and  landing  gear  positions. 

(v>  Airspeed  in  knots. 

(vi>  Engine  performance  in  pounds  of  net 
thnist,  engine  pressure  ratios,  exhaust  tem¬ 
peratures,  and  fan  or  compressor  shaft  rota¬ 
tional  speeds,  as  determined  from  airplane 
instruments  and  manufacturer’s  data. 

(vii)  Aircraft  flight  path  (above  ground 
level  in  feet)  determined  by  an  FAA  approved 
method  which  Is  Independent  of  normal 
flight  Instrumentation,  such  as  radar  track- 
li^,  theodolite  triangulation,  laser  trajec- 
tography,  or  photographic  scaling  techniques. 

(6)  Aircraft  speed  and  position,  and  en¬ 
gine  performance  parameters  must  be  record¬ 
ed  at  an  approved  sampling  rate  sufficient  to 
cmrect  to  the  noise  certification  reference 
conditions  prescribed  In  pararaph  (c)  of  this 
section.  Lateral  position  relative  to  the  ex¬ 
tended  centerline  of  the  runway,  configura¬ 
tion,  and  gross  weight  must  be  reported. 

(c)  Noise  certification  reference  condi¬ 
tions — (1)  Meteorological  conditions.  Air¬ 
craft  position  and  performance  data  and  the 
noise  meastirements  must  be  cmrrected  to  the 
following  noise  certification  reference  atmos¬ 
pheric  conditions: 

(1)  Sea  level  pressure  of  2116  psf  (76  cm 
mercury) . 

(11)  Ambient  temperature  of  77  degree.s  P 
(25  degrees  C) . 

(ill)  Relative  humidity  of  70  percent. 

(Iv)  Zero  wind. 

(2)  Aircraft  conditions.  The  reference  con¬ 
dition  for  takeoff  is  the  maximum  weight 
except  as  provided  in  §  36.1581(b)  of  this 
part.  The  reference  conditions  for  approach 
tests  consist  of — 

(1)  Design  landing  weight,  except  as  pro¬ 
vided  in  {  36.1581(b)  of  this  part; 

(11)  Approach  angle  of  3  degrees;  and 
(ill)  Aircraft  height  of  370  feet  above  noise 
measuring  station. 

(d)  Data  corrections.  (1)  Aircraft  position 
and  performance  data  and  the  noise  mea¬ 
surement  mvist  be  corrected  to  the  noise  cer¬ 
tification  reference  conditions  as  prescribed 
in  paragraph  (c)  of  this  section.  The  meas¬ 
ured  atmospheric  conditions  must  be  those 
obtained  in  accordance  with  !A36.1(c)  of 
this  appendix  and  pcuragraph  (b)  (3)  of  sound 
corrections  must  be  made  under  §  A36.9  of 
this  appendix. 

(2)  The  measured  flight  path  must  be  cor¬ 
rected  by  an  amount  equal  to  the  difference 
between  the  af^llcants  predicted  flight  path 
for  the  certification  reference  conditions  and 
the  measured  flight  path  at  the  test  condi¬ 
tions.  Necessary  corrections  relating  to  air¬ 
craft  flight  path  or  performance  may  be 
derived  from  approved  data  other  than  certi¬ 
fication  test  data.  The  source  noise  must  be 
corrected  from  approved  data  for  the  differ¬ 
ence  between  measured  and  corrected  engine 
conditions,  together  with  appropriate  allow¬ 
ances  for  sound  attenuation  with  distance. 
The  Effective  Perceived  Noise  Level  (EPNL) 
correction  must  be  less  than  2.0  EPNdB  for 
any  combination  of  the  following; 

(I)  The  aircraft’s  not  passing  vertically 
above  the  measuring  station. 

(II)  Any  difference  between  370  feet  and 
the  actual  minimum  distance  of  the  aircraft’s 
ILS  antenna  from  the  approach  measuring 
station. 

(III)  Any  difference  between  the  actual  ap¬ 
proach  angle  and  the  noise  certification  ref¬ 
erence  approach  flight  path. 


(iv)  Any  correction  of  the  measured  noise 
levels  which  accounts  for  any  difference  be¬ 
tween  the  test  engine  rating  and  the  refer- 
ence  engine  rating. 

Detailed  correction  requirements  are  pre¬ 
scribed  in  S  A36.'ll  of  this  appendix. 

(3)  If  aircraft  sound  pressure  levels  do  not 
exceed  the  mean  background  sound  pressure 
levels  determined  under  S  A39<3(f)(3)  by  at 
least  5  dB  in  each  one-third  octave  band 
within  the  10  dB-down  points  described  in 
S  B36.9  of  Appendix  B  of  this  part,  that  fre¬ 
quency  band  may  not  be  Included  In  the 
computation  of  the  overall  noise  level  of  the 
aircraft.  An  EPNL  may  not  be  computed  or 
reported  from  data  from  which  more  than 
foiur  one-third  octave  bands  in  any  spectrum 
within  the  10  dB-down  ptoints  have  been 
excluded  under  this  paragraph. 

(e)  Validity  of  results.  (1)  The  test  results 
m\ist  produce  three  average  EPNL  values 
within  the  90  percent  confidence  limits, 
each  value  consisting  of  the  arithmetic  aver¬ 
age  of  the  corrected  noise  measurements  for 
all  valid  test  runs  at  the  takeoff,  approach, 
and  sideline  measuring  stations,  respectively. 
If  mere  than  one  noise  measurement  system 
is  used  at  any  single  measuring  station,  the 
resulting  data  for  each  test  run  (after  cor¬ 
rection)  must  be  averaged  as  a  single  meas¬ 
urement.  If  more  than  one  test  site  or  noise 
measuring  station  location  is  used,  edbh 
valid  test  run  must  be  included  in  the  com¬ 
putation  of  the  average  EPNL  values  and 
their  confidence  limits. 

(2)  ’The  minimum  sample  size  acceptable 
for  each  of  the  three  certification  measure¬ 
ments  (takeoff,  approaches,  and  sideline)  is 
six.  The  number  of  samples  must  be  large 
enough  to  establish  statistically  for  each  of 
the  three  average  noise  certification  levels  a 
90  percent  confidence  limit  which  does  not 
exceed  ±1.0  EPNdB.  No  test  result  may  be 
omitted  from  the  averaging  process,  unless 
otherwise  specified  by  the  FAA. 

(3)  The  average  EPNL  values  and  their  90 
percent  confidence  limits  obtained  by  the 
procedure  described  in  this  paragraph  must 
be  those  by  which  the  noise  emission  of  the 
aircraft  is  assessed  against  the  noise  certifica¬ 
tion  criteria,  and  must  be  reported. 

$  A36.7  Symbols  and  units. 

(a)  General.  The  symbols  used  In  Appen¬ 
dixes  A  and  B  of  this  Part  have  the  following 
meanings. 


Symbol  Unit  Meaning 

ant.  - — _ Autilogarithm  to  the  Ban  10 


C(k) _ dB _  Tone  Correction.  'The  factor 

to  be  added  to  PNL(k)  to 
account  lor  the  presettce 
of  spectral  irregularities  such 
as  tones  at  the  k-th  increment 
of  time. 

d  .  .  sec _ Duration  Time.  The  length 

of  the  significant  noise 
time  history  being  the  time 
inteival  between  tlw  limits 
of  t(l)  and  t(2)  to  the  nearest 
second. 

D  .  dB _ Duration  Correction.  The  l&cioT 

to  be  added  to  PNLM  to 
accoimt  for  the  duration  of 
the  noise. 

EPNL-.-  EPNdB..  Effective  Perceived  Noise  Level. 

-  The  value  of  PNL  adjusted 

•  tor  both  the  presence  or 
discrete  frequencies  and  the 
time  history.  (The  unit 
EPNdB  is  usi-d  instead  of 
the  unit  dB.) 

f(i)orfi....  IIz .  FrequencT/.  The  geometrical 

mean  frequency  for  the 
i-th  one-third  octave  band. 

F(i,k) .  dB . Delta-dB.  The  diffarence  be¬ 

tween  the  original  and 
background  sound  pressure 
levels  in  the  i-th  one-third 
octave  band  at  the  k-tli 
interval  of  time. 
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Symbol  Unit 


dB. 


(i)  or  i. 


log- . — . 

log  u(.a) . — . 


Ma>),M(c)-  -- 


Meaning 


dB-Vown.  The  level  to  be 
subtracted  from  PNLTM 
that  defines  the  duration 
of  the  noise. 

RtltUipe  Humidity.  The  am¬ 
bient  atmospheric  relative 
humidity. 

Frrqutnev  Band  Index.  The 
numerical  indicator  that 
denotes  any  one  of  the  24 
one-third  octave  bands  with 
geometrical  mean  frequencies 
from  .50  to  10.000  H*. 

Time  Increment  Index.  The 
numerical  indicator  that 
denotes  the  number  of  equal 
time  increments  that  have 
elapsed  from  a  reference  zero. 

.  Logarithm  to  the  Bate  W. 

,  Noy  Diicontinuity  Coordinate. 
The  log  n  value  of  the  inter¬ 
section  point  of  the  straight 
lines  representing  the  varia¬ 
tion  of  SPL  wi  th  log  n. 

.  Noy  Interte  Slope.  The  recipro¬ 
cals  of  the  slopes  of  the 
straight  lines  representing 


Symbtd 


Unit 


Meaning 


Symbol  Unit 


Meaning 


8PL(b).. 

8PL(c) 


SPLO,  k).. 


SPL'O,  k). 


SPL'O,  k). 


n . . 

noy _ 

the  Variation  of  SPL  with 
log  n. 

...  Perceived  Noisiruss.  The  per- 

0.0002 

micro- 

bar. 

n(i,kt.... 

...  noy _ 

ceived  noismess  at  any  in¬ 
stant  of  time  that  occurs  in  a 
specified  frequency  range. 

...  Perceived  Noisiness.  The  per- 

SPLi . 

.  dB  re 
0.0002 

ceived  noisiness  at  the  k-th 
instant  of  time  that  occurs 
in  the  i-th  ona-third  octave 
band. 

SPLic . 

micro- 

bar. 

.  dB  rc 

M(k) . noy. 


Xvk) . noy. 


p(l>>,p(c)..  — . 


Maximum  Perceived  Noitituii. 
The  maximum  value  of  all 
of  the  24  values  of  n(i)  that 
occurs  at  the  k-th  instant  of 
time. 

Total  Perceived  Noisinett.  The 
total  perceived  noisiness  at 
the  k-th  instant  of  time  cal¬ 
culated  from  the  24-instan- 
taneous  values  of  n(i,  k). 

Noy  Slope.  The  slopes  of  the 
straight  lines  representing 


0.0002 

micro- 

bar. 


t{l),  t(2)....  see. 


.  Average  Slope  of  Sound  Pret- 
t%re  Level. 

Sound  Preuure  Levek  The 
sound  pressure  level  at  any 
instant  of  time  that  occurs 
in  a  specified  frequency 
range. 

Noy  Discontinuity  Coordinate! 
The  SPL  value  of  the  inter¬ 
section  point  of  the  straight 
lines  representing  the  varia¬ 
tion  of  SPL  with  log  n. 

Noy  Intercept.  The  intercepts 
on  the  SPL-axis  of  the 
straight  lines  representing  the 
variation  of  SPL  with  log  n; 

Sound  Preuure  Ijevel.  The 
sound  pressure  level  at  the 
k-th  instant  of  time  that 
occurs  in  the  i-th  one-third 
octave  band. 

Adjusted  Sound  Preuure  Level. 
Tlie  first  approximation  to 
background  level  in  the  i-th 
one-third  octave  band  for  the 
k-th  instant  of  time. 

Background  Sound  Preuure 
Level.  The  final  approxi¬ 
mation  to  background  level 
in  the  i-th  one-third  octave 
band  for  the  k-th  instant 
of  time. 

Maximum  Sound  Preuure 
Level.  The  sound  pressure 
level  that  occurs  in  the  i-th 
one-third  octave  band  of  the 
spectrum  for  PNL-TM. 

Corrected  Maximum  Sound 
Pressure  Level.  The  sound 
pressure  level  that  occurs 
in  the  1-th  one-third  octave 
band  of  the  spectrum  for 
PNLTM  corrected  for  atmos¬ 
pheric  sound  absorption. 

.  Klapted  Time.  The  length  of 
time  measured  from  a  refer¬ 
ence  zero. 

.  Time  Limit.  The  beginning 
and  end  of  the  sigmficant 
noise  time  history  defined 


A3. 


,  EPNdB..  Noise  Path  Duration  Correction. 

The  correction  to  be  added 
to  the  EPNL  calculated  from 
measured  data  to  account  for 
noise  level  changes  due  to  the 
noise  duration  because  of  dif¬ 
ferences  in  flyover  altitude 
between  reference  and  test 
condition. 

EPNdB..  Weight  Correction.  The  correc¬ 
tion  to  lie  added  to  the. 
EPNL  calculated  from  meas¬ 
ured  data  to  account  for  noise 
level  changes  due  to  differ¬ 
ences  between  maximum  and 
test  aircraft  weights. 

.  EPNdB... ..4 ^roacA  Angle  Correction. 

The  correc^tion  to  be  added 
to  the  EPNL  calculated 
from  measured  data  to  ac¬ 
count  for  noise  level  changes 
due  to  differences  between 
3°  and  the  t(«t  approach 
angle. 


AAB... 

...  feet . 

.  Takeoff  I^oftle  Changes.  The 

Afl . 

...  degrees... 

changes  in  the  basic  param- 

At - 

...  degrees... 

eters  defining  the  takeoff 

At . 

...  degrees... 

profile  due  to  differences 

At . 

...  degrees... 

between  reference  and  test 
conditions. 

the  variation  of  fePL  with 
log  n. 

At . . 

. sec _ 

by  h. 

_  Time  Increment.  The  equal 

PNdB.. 

..  Perceived  Noise  Level.  The  per¬ 
ceived  noise  level  at  any 
instant  of  time  (the  unit 
PNdB  is  used  instead  of  the 

T . . 

. sec _ 

increments  of  time  for  which 
PNL(k)  and  PNLT  (k)  are 
calculated. 

_ Normalizing  Time  Constant. 

unit  dB). 

PXL(,k) _ PNdB _ Prrceit’ed  Noise  Lcrrl.  The  per¬ 

ceived  noise  level  calculated 
from  the  24  values  of  SPL(i, 
k)  at  the  k-th  increment  of 
time.  (The  unit  PNdB  is 
used  instead  of  the  unit  dB.) 

PNLM . PNdB....  MaxrmumPereeivedNoiu Level. 

The  maximum  value  of 
PNL(k)  that  occurs  during 
the  aircraft  fiyover.  (The 
unit  PNdB  is  used  instead 
of  the  unitdB.) 

PNLT . PNdB _  Tone  Corrected  Perceived  Noise 

Level.  The  value  of  PNL 
•  adjusted  for  the  presence  of 
.spectral  irregularities  (dis¬ 
crete  frequencies)  at  any 
instant  of  time.  (The  unit 
PNdB  is  used  instead  of  the 
unitdB.) 

PNLT(k)..  PNdB _ Tone  Corrected  Perceived  Nome 

Jjevel.  The  value  of  PNL(k) 
adjusted  for  the  presence  of 
_  discrete  frequencies  that  oc¬ 
curs  at  the  k-th  increment  of 
time.  (The  unit  PNdB  is 
used  instead  of  the  unit  dB.) 

PNLTM...  PNdB _ Maximum  Tone  Corrected  Per¬ 

ceived  Noise  IjCvel.  The  maxi¬ 
mum  value  of  PNLT(k) 
that  occurs  during  the  air¬ 
craft  fiyover.  (The  unit 
PNdB  is  used  instead  of  the 
unit  dB.) 

sfi,  k) . dB . Slope  of  Sound  Pressure  Level. 

The  change  i  n  level  between 
adjacent  one-third  octave 
band  sound  pressiu-e  levels 
at  the  i-th  Irand  for  the  k-th 
instant  of  time. 

As(i,k) _ dB . Change  in  Slope  of  Sound 

Preuure  Level. 

s'(i.  k) . dB . Adjusted  Slope  of  Sound  Pres¬ 

sure  Level.  The  change  in 
'  level  between  adjacent  ad¬ 

justed  one-third  octave  band 
sound  pressure  levels  at  the 
i-th  band  for  the  k-th  instant 
oftime. 


T . ®F . 

. dB/ft.... 

al' . dBAOOO 

ft. 


oiO. 

cdo' 


dB/ft . 

dB/1000  ft. 


P . degrees. 

y.. . degrees. 

< . degrees. 

« . degrees. 


degrees. 

degrees. 


X . degrees. 


Al . EPNdB.. 


The  length  of  time  used  as 
a  reference  in  the  integration 
method  for  computing  dura¬ 
tion  corrections. 

Temperature.  The  ambient 
atmospheric  temperature. 

Test  Atmospheric  Absorption. 
The  atmospheric  attenuation 
of  sound  that  occurs  in  the 
i-th  one-third  octave  band 
for  the  measured  atmospierio 
temperature  and  relattve 
humidity. 

Reference  Atmospheric  Absorp¬ 
tion.  The  atmospheric  atten¬ 
uation  of  sound  that  occurs 
in  the  i-th  one-third  octave 
band  for  the  reference  at¬ 
mospheric  temperature  and 
relative  humidity. 

First  Constant  Climb  Angle. 

Second  Constant  Climb  Angle. 

Thrust  Cutback  Angles.  The 
angles  defining  the  points  on 
the  takeoff  flight  path  at 
which  thrust  reduction  is 
started  and  ended  respec¬ 
tively. 

Approach  Angle. 

Takeoff  Noise  Angle.  The  angle 
between  the  flight  path  and 
n^se  path  for  takeoff  opera¬ 
tion.  It  is  identical  for  both 
measured  and  corrected  flight 
tiaths. 

Approach  Noise  Angle.  The 
angle  between  the  flight  path 
and  the  noise  path  for  ap¬ 
proach  operation.  It  is  identi¬ 
cal  for  both  measured  and 
corrected  flight  paths. 

PNLT  Correction.  The  correc¬ 
tion  to  be  added  to  the 
EPNL  calculated  from  meas¬ 
ured  data  to  account  for 
noise  level  changes  due  to 
differences  in  atmospheric 
absorption  and  noise  path 
length  between  reference  and 
test  conditions. 


Flight  Profii.e  Identification  Positions 

Position  Description 

A _  Start  of  takeoff  roll. 

B . Liftoff. 

C.. . .  Start  of  first  constant  climb. 

D . Start  of  thrust  reduction. 

E... _ Start  of  second  constant  climb. 

Ec.'. . Start  of  second  constant  climb  on  correettHi 

flight  path. 

F . . . End  of  noise  certification  takeoff  flight 

|)ath. 

Fc _ End  of  second  constant  climb  on  corrected 

flight  path. 

G .  Start  of  noise  certification  approach  flight 

path. 

Or . . Start  of  noise  certification  approach  on.^ 

reference  flight  path. 

H.  . Position  on  approach  path  directly  above 

noise  measuring  station. 

I. .. _ Start  of  level  off . 

It.... . .  Start  of  level  off  on  reference  approach 

flight  path. 

J . Touchdown. 

K.. _ Takeoff  noise  niea.suring  station. 

L . Sideline  noise  meaimring  station  (not  on 

flight  track). 

M . End  of  noisi!  type  certification  taki'off 

flight  track. 

N... . .  Approach  noise  measuring  station. 

O _ ...  Threshold  of  approach  end  of  runway. 

P . Start  of  noise  type  certification  approach 

fUght  track. 

Q . Position  on  measured  takeoff  flight  path 

corresponding  to  PNLTM  at  station  K. 

Qc . Poritlon  on  corrected  takeoff  flight  path 

corresponding  to  PNLTM  at  station  K. 

R . Porition  on  measured  takeoff  flight  path 

nearest  to  station  K. 

Rc . Position  on  corrected  takeoff  flight  irnth 

nearest  to  station  K. 

Position  Description 

S... . Position  on  measured  approach  flight  path 

corresponding  to  PNLTM  at  station  N. 

Sr . Position  on  reference  approach  flight  path 

corresponding  to  PNLTM  at  station  N. 

T . .  Position  on  measured  approach  flight  patli 

nearest  to  station  N. 

Tr .  Position  on  reference  approach  flight  path 

nearest  to  station  N. 

X . Position  on  measured  takeoff  flight  path 

corresponding  to  PNLTM  at  station  L. 

Flight  Profile  Distances 


Distance  Unit 


Meaning 


feet _ I.ength  of  Takeoff  Roll.  The  dis¬ 

tance  along  the  runway  between 
the  start  of  takeoff  roll  and  lift  off. 

feel .  Takeoff  Measurement  Distance.  The 

distance  from  the  start  of  roll  to 
the  takeoff  noise  measurement 
station  along  the  extended  center- 
line  of  the  runway. 

feet _  Takeoff  Flight  Track  Distance.  The 

distance  from  the  start  of  roll  to 
the  takeoff  flight  track  pr^tion 
along  the  extended  centerline  of 
the  runway  for  which  the  position 
of  the  aircraft  need  no  longer  be 
recorded. 


AM. 
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Dlstanc*  Unit  Meaning 


KQ . feet . Meamred  yaktoff  NoUe  Pldk.  The 

distance  (ram  8tati<Hi  K  to  the 
measured  aircraft  position  Q. 

KQc . feet . Corrected  Takeoff  Noiee  Path.  The 

distance  from  station  K  to  the 
corrected  aircraft  position  Qc. 

KR . feet . Measured  Takeoff  Mtnhnum  Die- 

tanee.  The  distance  from  station 
K  to  point  R  on  the  measured 
flight  path. 

KRc . feet . Corrected  Takeoff  Minimum  Die- 

tanee.  The  distance  from  station 
K  to  point  Rc  on  the  corrected 
flight  path. 

LX . left . Measured  Sideline  Noise  Path.  The 

distance  from  station  L  to  the 
measured  aircraft  position  X. 

Nn . feet . .Aircraft  Appreaeh  Height.  The  ver¬ 

tical  distance  between  the  air¬ 
craft  and  tile  approach  measuring 
station. 

KS . feet . Measured  Approach  Noise  Path. 

The  distance  from  station  N  to 
the  measured  aircraft  position  S. 

NSr . feet . Reference  Approach  Noise  Path. 

The  distance  from  station  N  to 
the  reference  aircraft  position  Sr. 

NT . feet . Measured  Approadi  Minimum  Dis¬ 

tance.  The  distance  from  station 
N  to  point  T  on  the  measured 
flight  path. 

NTr . feet . Reference  Approach  Minimum  Dis¬ 

tance.  The  distance  from  station 
N  to  point  Tr  on  the  corrected 
flight  path;  it  equals  369  feet. 

ON  ...  fec't . Approach  Measurement  Distarree. 

The  distance  from  the  runway 
threshold  to  the  approach  meas¬ 
urement  station  along  the  «*- 
tended  oenterUne  of  the  runway. 

OP  feet . .Approach  Flight  Track  Distance. 

The  distance  from  the  runway 
threshold  to  the  approach  flight 
'  track  position  along  the  extended 

centerline  of  the  runway  fer 
which  the  postion  of  the  aircraft 
need  no  longer  be  recorded. 


I  A36.9  Atmospheric  attenuation  of  sound. 

(a)  General.  The  measured  values  of  the 
one-third  octave  band  spectra  must  conform, 
or  be  corrected,  to  the  reference-day  condi¬ 
tions  listed  in  §  A36.5  (c)  of  this  appendix. 
Each  correction  must  account  for  toxy  differ¬ 
ences  in  the  atmospheric  attenuation  of 
sound  between  the  test-day  conditions  and 
the  reference-day  conditions  along  the  sound 
propagation  path  between  the  aircraft  and 
the  microphone.  Unless  the  meteorological 
conditions  conform  to  these  prescribed  in 
S  A36.1(c)  of  this  appendix,  the  test  data  are 
not  acceptable. 

(b)  Meteorological  measurements.  (1)  The 
location  of  an  airport,  or  other  facility,  used 
for  meteorological  measurements  must  be 
approved  for  use  as  representative  of  those 
atmospheric  conditions  existing  near  the  sur¬ 
face  over  the  geographical  area  in  which  air¬ 
craft  noise  measurements  are  made.  How¬ 
ever,  for  the  purpose  of  making  corrections 
under  this  section,  the  wind  velocity,  tem¬ 
perature,  and  relative  humidity  must  be 
measured  in  the  vicinity  of  the  mlcrc^hones 
at  the  takeoff,  approach,  and  sideline  meas¬ 
uring  stations. 

(2)  The  temperature  and  relative  humidity 
must  be  measured  from  a  point  10  meters 
above  the  surface  at  the  measuring  stations 
to  the  altitude  of  the  aircraft,  using  previ¬ 
ously  approved  equipment  and  methods. 

(3)  Time  Intervals  between  meteorological 
measurements  may  not  exceed  45  minutes 
during  any  test  period.  Meteorological  data 
must  be  interpolated  to  actual  times  of  each 
noise  measurement. 

(c)  Attenuation  rates.  The  atmospheric 
attenuation  rates  of  sound  with  distance 
for  each  one-third  octave  band  from  50  Hz  to 
10,000  Hz  must  be  determined  Inaccordance 
with  the  formulations  and  tabulations  of 
SAE  ARP  866A,  dated  March  15,  1»75.  8AB 


ARP  866A,  dated  March  15,  1976,  and  entitled 
“Standard  Values  of  Atmospheric  Absorption 
as  a  Fxmetion  of  Temperatures  and  Hun^dlty 
for  Use  in  Evaluating  Aircraft  Flyover  Noise” 
is  incorjxxrated  by  reference  in  to  part  under 
f  of  this  part. 

(d)  Correction  for  atmospheric  attentua- 
tion.  (1)  Knu*  values  calculated  for  meas¬ 
ured  data  must  be  corrected  by  the  methods 
prescribed  in  !  A36.il (d)  this  appendix 
whenever — 

(1)  The  ambient  atmospheric  conditions  of 
temperature  and  relative  humidity  do  not 
conform  to  the  reference  conditions  (77  de¬ 
grees  P  and  70  percent,  respectively),  or 

(11)  The  measured  takeoff  and  approach 
flight  paths  do  not  conform  to  the  corrected 
and  reference  flight  paths. 

(2)  If  the  atnxospheric  absorption  coeffi¬ 
cients  do  not  vary  over  the  soimd  propoga- 
tlon  path  by  more  than  ±0.3  dB/1000  feet  in 
the  3150  Hz  one-third  octave  band  from  the 
attenuation  rate  derived  from  the  meteor¬ 
ological  measurement  under  paragraph  (b) 
of  this  section,  the  measurements  prescribed 
in  paragraph  (b)  (2)  of  this  section  may  be 
\ised  to  determine  the  atmospheric  attenu¬ 
ation  rates  for  each  one-third  octave  band. 

The  resulting  atmospheric  attenuation 
rate  may  be  used  to  compute  the  PNLT  cor¬ 
rection  under  i  A36.il (d)  of  this  appendix. 

(3)  If  the  conditions  do  not  conform  to 
those  prescribed  in  paragraph  (d)  (2)  of  this 
section,  the  corrections  for  atmospheric  at¬ 
tenuation  must  be  determined  by  the  follow¬ 
ing  layered-atmosphere  procedure: 

(I)  The  sound  propagation  path  must  be 
divided  into  increments  no  greater  than  100 
feet  in  altitude,  and  the  average  tempera- 
txire  and  relative  humidity  that  exists  within 
each  increment  at  the  time  of  the  test  mxist 
be  calculated  from  the  meteorological  data 
required  by  paragraph  (b)  of  this  section. 

(II)  Atmospheric  attenuation  rates  must 
be  determined  under  paragraph  (c)  of  this 
section  for  each  one-third  octave  band  in 
each  altitude  Increment. 

(ill)  The  mean  attenuation  rate  over  the 
complete  sound  propagation  path  from  air- 
carft  ta  microphone  must  be  computed  for 
each  one-third  octave  band  from  60  Hz  to 
10,000  Hz.  These  rates  must  be  used  in  com¬ 
puting  the  corrections  required  in  !  A36.il  (d) 
of  this  appendix. 

I  A36.il  Detailed  correction  procedures. 

(a)  General.  If  the  test  conditions  do  not 
conform  to  those  prescribed  as  noise  certl- 
fleation  reference  conditions  under  i  A36.6  of 
this  appendix,  the  following  correction  pro¬ 
cedure  and  requirements  apply: 

(1)  If  a  positive  value  results  from  any 
difference  between  reference  and  test  condi¬ 
tions,  an  appropriate  positive  correction  must 
be  made  to  the  EPNIj  calculated  from  the 
measured  data.  Conditions  which  can  result 
in  a  positive  value  include: 

(1)  Atmospheric  absorption  of  sound 
under  test  conditions  which  is  greater  than 
the  reference; 

(il)  Test  flight  path  at  an  altitude  which 
Is  higher  than  the  reference:  or 

(ill)  Test  weight  which  is  less  than  maxi¬ 
mum  certiflcatlon  weight. 

(2)  If  a  negative  -alue  results  from  any 
difference  between  reference  and  test  condi¬ 
tions,  no  correction  may  be  made  to  the 
EPNL  calculated  from  the  measured  data, 
unless  the  difference  results  from: 

(1)  An  atmosi^erlc  absorption  of  sound 
under  test  conditions  which  is  leas  than  the 
reference;  or 

(il)  A  test  flight  path  at  an  altitude  which 
is  lower  than  the  reference. 

(3)  The  following  correction  procedmres 
may  produce  one  or  more  possible  correction 
values  which  must  be  added  algebraically  to 


the  EPNIi  calculated  as  if  the  tests  were  con¬ 
ducted  completely  under  the  noise  certiflca¬ 
tlon  reference  conditions; 

(i)  The  flight  profiles  must  be  determined 
for  both  takeoff  and  approcu:h,  and  for  both 
reference  and  test  conditions.  The  procedures 
require  noise  and  flight  path  recording  with 
a  syncronlzed  time  signal  frmn  which  the 
test  profile  can  be  delineated.  Including  the 
aircraft  position  for  which  PNLTM  is  ob¬ 
served  at  the  noise  measuring  station.  For 
takeoff,  the  flight  profile  corrected  to  refer¬ 
ence  conditions  may  be  derived  from  manu¬ 
facturer’s  data;  however,  for  approach,  the 
reference  profile  must  be  determined. 

(11)  The  sound  propagation  paths  to  the 
microphone  from  the  aircraft  position  corre¬ 
sponding  to  PNLTM  are  determined  for  both 
the  test  and  reference  profiles.  The  SPL 
values  in  the  spectrum  of  PNLTM  must  then 
be  corrected  for  the  effects  of : 

(A)  Change  in  atmospheric  sound  absorp¬ 
tion; 

(B)  Atmospheric  sound  absorption  on  the 
change  in  sound  propagation  path  length; 
and 

(C)  Inverse  square  law  on  the  change  in 
sound  propagation  path  length.  The  cor¬ 
rected  values  of  SPL  are  then  converted  to 
PNLT  from  which  must  be  subtracted 
PNLTM.  The  resulting  difference  represents 
the  correctioh  which  must  be  added  algebrai¬ 
cally  to  the  EPI^  calculated  from  the  meas¬ 
ured  data. 

(ill)  The  minimum  distances  from  both 
the  test  and  reference  profiles  to  the  noise 
measuring  station  must  be  calculated  and 
used  to  determine  a  noise  dxiration  cor¬ 
rection  due  to  any  change  in  the  altitude  of 
aircraft  flyover.  The  duration  correction  must 
be  added  algebraically  to  the  EPNL  calculated 
from  the  measured  data. 

(iv)  From  approved  data  in  the  form  of 
curves  or  tables  giving  the  variation  of  EPNL 
with  engine  thrust  or  test  speed,  corrections 
are  determined  and  must  be  added  to  the 
EPNL  (which  is  calculated  from  the  meas¬ 
ured  data)  to  account  for  noise  level  changes 
due  to  differences  between  test  conditions 
and  reference  conditions. 

(v)  From  approved  data  in  the  form  of 
curves  or  tables  giving  the  variation  of 
EPNL  with  approach  angle,  corrections  are 
determined  and  must  be  added  algebraical¬ 
ly  to  the  EPNL  (which  is  calculated  from 
measured  data)  to  account  tar  noise  level 
changes  due  to  differences  between  3  degrees 
and  the  test  approach  angle. 

(b)  Takeoff  profiles.  (1)  Figure  A1  illustra¬ 
tes  a  typical  takeoff  profile. 

(1)  The  aircraft  begins  the  takeoff  roll  at 
point  A,  lifts  off  at  point  B,  and  initiates  the 
first  constant  climb  at  point  C  at  an  angle  0. 
The  noise  abatement  thrust  cutback  is 
started  at  point  D  and  completed  at  point  E 
where  the  second  constant  climb  is  defined 
by  the  angle  7  (usually  expressed  in  terms  of 
the  gradient  in  percent).  The  end  of  the 
noise  certification  takeoff  flight  path  is 
represented  by  aircraft  position  F  whose 
vertlcia  projection  on  the  flight  track  (ex¬ 
tended  centerline  of  the  nmway)  is  point 
M.  The  position  of  the  aircraft  must  be 
rworded  for  the  entire  Interval  during  which 
the  measured  aircraft  noise  level  is  within 
10  dB  of  PNLTM.  Position  K  is  the  takeoff 
noise  measuring  station  whose  distance  AK 
is  specified  as  3.5  nautical  miles.  However, 
if  it  is  necessary  to  reduce  AK  to  less  than 
3.6  nautical  miles,  the  procedures  prescribed 
in  paragraph  (f)  of  this  section  mtist  be 
followed.  Position  L  is  the  sideline  noise 
measuring  station  located  on  a  line  parallel 
to,  and  the  prescribed  distance  from,  the 
runway  centerline  where  the  noise  level 
during  takeoff  is  greatest. 
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Figure  Al.  MEASURED  TAKEOFF  PROFILE 

(ii)  The  takeoff  profile  Is  defined  by  five  spending  test  and  reference  profile  param- 
parameters — (A)  AB,  the  length  of  takeoff  eters  will  be  different,  as  shown  in  Figure  A2. 
roll;  (B)  B,  the  first  constant  climb  angle;  The  profile  parameter  changes,  identified  as 

(C)  7,  the  second  constant  climb  angle;  and  AAB,AB. ay, a8,  and  may  be  derived  from 

(D)  S,  and  e,  the  thrust  cutback  angles.  the  manufacturer’s  data  (if  approved  by  the 

These  five  parameters  are  functions  of  the  FAA)  and  may  be  used  to  define  the  fiight 
aircraft  performance  and  weight,  and  the  profile  corrected  to  the  reference  conditions, 
atmospheric  conditions  of  temperature,  pres-  The  relationships  between  the  measured  and 
sfire,  and  wind  velocity  and  direction.  corrected  takeoff  fiight  profiles  may  then  be 

(2)  If  the  test  condition  do  not  conform  to  used  to  determine  the  corrections,  which,  if 
those  prescribed  as  reference  conditions  positive,  must  be  applied  to  the  EPNL  cal- 
under  §  A36.5  of  this  appendix,  the  oorre-  culated  from  the  measured  data. 


AAB 


Figure  A2.  COMPARISON  OF  MEASURED  AND 
CORRECTED  TAKEOFF  PROFILES 

Note:  Under  reference  atmospheric  con-  ance  are  constant  (rpm,  epr,  or  any  other 
ditions  and  with  maximum  takeoff  weight,  parameter  used  by  the  pilot), 
the  gradient  of  the  second  constant  climb  (3)  Figure  A3  Illustrates  portions  of  the 
angle  (7)  may  not  be  less  than  4  percent,  measured  and  corrected  takeoff  fiight  paths 
However,  the  actual  gradient  will  depend  including  the  significant  geometrical  rela- 
upon  the  test  atmospheric  conditions,  as-  tlonships  influencing  sormd  propagation.  EF 
Burning  maximum  takeoff  weight  and  the  represents  the  measured  second  constant 
parameters  characterizing  engine  perform-  flight  path  with  climb  angle  7,  and  EcFc  rep- 
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resents  the  corrected  second  constant  flight  the  same  angle  6  with  their  flight  paths.  Posi- 
path  at  reduced  climb  angle  7— AY*  Position  tlon  R  represents  the  point  on  the  measured 
Q  represents  the  aircraft  loca^n  on  the  takeoff  flight  path  nearest  the  noise  measur- 
measured  takeoff  flight  path  tox  which  Ing  station  K,  and  Rc  Is  the  corresponding 
PNLTM  Is  observed  at  the  noise  measuring  position  on  the  corrected  flight  path.  The 
station  K,  and  Qc  Is  the  corresponding  posl-  minimum  distance  to  the  measured  and  cor- 
tlon  on  the  corrected  flight  path.  The  meas-  rected  flight  paths  are  Indicated  by  the  lines 
ured  and  corrected  so\ind  propagation  paths  KR  and  KRc,  respectively,  which  are  normal 
are  KQ  and  KQc,  respectively,  which  form  to  their  flight  paths. 


K 


Figure  A3.  TAKEOFF  PROFILE  CHARACTERISTICS 
INFLUENCING  SOUND  PROPAGATION 


Figure  A4.  MEASURED  APPROACH  PROFILE 

(c)  Approach  profiles.  (1)  Fig\ire  A4  11-  station  N  at  a  height  of  NH,  begins  the  level 
lustrates  a  typical  approach  prc^le.  off  at  position  I,  and  touches  down  at  posl- 

(I)  The  beginning  of  the  noise  certlflca tlon  tlon  J.  The  distance  ON  is  prescribed  as  1.0 
approach  profile  Is  represented  by  aircraft  nautical  mile. 

position  O  whose  vertical  projected  on  the  (ill)  The  approach  profile  is  defined  by 
flight  track  (extended  centerline  of  the  run-  the  approach  angle  v  and  the  height  NH 
way)  is  point  P.  The  position  of  the  aircraft  which  are  functions  of  the  aircraft  operating 
should  be  recorded  fw  a  distance  OP  from  conditions  controlled  by  the  pilot.  If  the 
the  runway  threshold  O  to  ensure  recording  measured  approach  profile  parameters  do  not 
of  the  entire  Interval  during  which  the  meas-  conform  to  the  corresponding  reference  ap- 
ured  aircraft  noise  is  within  10  dB  of  proach  parameters  (3  degrees  and  370  feet, 
PNLTM.  respectively,  as  shown  In  Figure  A5),  correc- 

(II)  The  aircraft  approaches  at  an  angle  tlons.  If  pMltive,  must  be  applied  to  the 
V,  passes  vertically  over  the  noise  meeisurlng  EPNL  calculated  from  the  measured  data. 
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Figure  A5.  COMPARISON  OF  MEASURED  AND 
CORRECTED  APPROACH  PROFILES 


Figure  A6.  APPROACH  PRORLE  CHARACTERISTICS 
INFLUENCING  SOUND  PROPAGATION 


(2)  Figure  A6  illustrates  portions  of  the 
measured  and  reference  approach  flight 
paths,  including  the  significant  geometrical 
relationships  influencing  sound  propagation. 
OI  represents  the  measured  approach  path 
with  approach  angle  i),  and  Grir  represents 
the  reference  approach  flight  path  at  lower 
altitude  and  approach  angle  of  3  degrees. 
Position  S  represents  the  aircraft  location  on 
the  measured  approach  flight  path  for  which 
PNLTM  is  observed  at  the  noise  measuring 
station  N.  and  Sr  is  the  corresponding  posi¬ 
tion  on  the  reference  approach  flight  path. 
The  measured  and  corrected  sound  propaga¬ 
tion  paths  are  NS  and  NSr,  respectively, 
which  form  the  same  angle  X  with  their  flight 
paths.  Position  T  represents  the  point  on  the 
measured  approach  flight  path  nearest  the 
noise  measuring  station  N,  and  Tr  is  the  cor¬ 
responding  point  on  the  reference  approach 
flight  path.  The  minimum  distances  to  the 
measured  and  reference  flight  paths  are  in¬ 
dicated  by  the  lines  NT  and  NTr,  respectively, 
which  are  normal  to  their  flight  paths.  NOTE; 
The  reference  approach  flight  path  is  defined 
by  i»=3  degrees  and  NH=370  feet.  Conse¬ 
quently  NTr  can  also  be  defined;  NTr =389 
feet  to  the  nearest  foot  and  is,  therefore,  con¬ 
sidered  to  be  one  of  the  reference  parameters. 

(d)  PNLT  corrections.  If  the  ambient  at¬ 
mospheric  conditions  of  temperature  and 
relative  humidity  are  not  those  prescribed  as 
reference  conditions  under  §  A36.5(c)  of  tlds 
appendix  (77  degrees  F  and  70  percent,  re¬ 


spectively),  corrections  to  the  EPNL  values 
must  be  calculated  from  the  measured  data 
under  paragraph  (a)  of  this  section  as  fol¬ 
lows: 

(1)  Takeoff  flight  path.  For  the  takeoff 
flight  path  shown  in  Figure  A3,  the  spectrum 
of  PNLTM  observed  at  station  K  for  the  air¬ 
craft  at  position  Q  is  decomposed  into  its 
individual  SPLl  values. 

(i)  Step  1.  A  set  of  corrected  values  are 
then  computed  as  follows: 

SPLlc  =  SPU  +{oci-oclo)  KQ 
+ocio  (KQ-KQc) 

+20  log  (KQ/KQc) 

where  SPLl  and  SPLic  are  the  measured  and 
corrected  soimd  pressure  levels,  respectively, 
in  the  i-th  one-third  octave  band.  The  first 
correction  term  accounts  for  the  effects  of 
change  In  atmospheric  sound  absorption 
where  oci  and  ocio  are  the  sound  absorption 
coefficients  for  the  test  (determined  under 
S  A36.0  (d) )  and  reference  atmospheric  con¬ 
ditions,  re^>ectlvely.  tot  the  1-th  one-third 
octave  band  and  KQ  is  the  measured  take¬ 
off  sound  propagation  path.  The  second  cor¬ 
rection  term  accounts  for  the  effects  of  at¬ 
mospheric  sound  absorption  on  the  change 
in  the  soimd  propagation  path  length  where 
KQc  Is  the  corrected  takeoff  sound  propaga¬ 
tion  path.  The  third  correction  term  ac¬ 
counts  for  the  effects  of  the  inverse  square 
law  on  the  change  In  the  sound  propagation 
path  length. 


tU)  Step  2.  The  corrected  values  of  SPLlo 
are  then  converted  to  PNLT  and  a  correction 
term  calculated  as  follows; 

= PNLT  -  PNLTM 

Which  represents  the  correction  to  be  added 
algebraically  to  the  EPNL  calculated  from  the 
measured  data. 

(2)  Approach  flight  path. 

(1)  The  procedure  prescribed  in  paragraph 
(d)(1)  of  this  section  for  takeoff  flight  paths 
is  also  used  tor  the  approach  flight  pat^  ex¬ 
cept  that  the  value  for  SPLic  relate  to  the 
approach  sotmd  propagation  paths  shown  in 
Figure  AG  as  follows: 

SPLlc  =  SPLl  +ocl— ocio)  NS 

+oclo  (NS— NSr) 

+20  log  (NS/NSrl 

where  NS  and  NSr  are  the  measimed  and  ref¬ 
erence  approach  sound  propagation  paths, 
respectively. 

HI)  TThe  remainder  of  the  procedure  is  the 
same  as  that  prescribed  in  paragraph  (d)  (1) 
(il)  of  this  section,  regarding  takeoff  flight 
path. 

(3)  Sideline  flight  path.  The  procedure 
prescribed  in  paragraph  (d)(1)  of  this  sec¬ 
tion  for  takeoff  flight  paths  is  also  used  for 
the  sideline  flight  path,  except  that  the 
values  of  SPLic  relate  only  to  the  measured 
sideline  soimd  propagation  path  as  follows: 

SPLic  =  SPL1  +ocl— ocio)  LX 

+ocl  (LXc) 

+20  log  (LX/LXc) 

where  LX  is  the  measured  sideline  sound 
propagation  path  from  station  L  (Figure  A1 ) 
to  position  X  of  the  aircraft  for  which 
PNLTM  is  observed  at  station  L  and  LXc  is 
the  corrected  sideline  sotmd  propagation 
path. 

(e)  Duration  corrections.  If  the  measured 
takeoff  and  approach  flight  paths  do  not  con¬ 
form  to  those  prescribed  as  the  corrected  and 
reference  flight  paths,  respectively,  it  will  be 
necessary,  or  desirable,  to  apply  duration  cor¬ 
rections  to  the  EPNL  values  calculated  from 
the  measured  data.  Such  corrections  must  be 
calculated  as  follows; 

(1)  Takeoff  flight  path.  For  the  takeoff 
flight  path  shown  in  Figure  A3,  a  correction 
term  is  calculated  as  follows: 

A2  =— 10  log  (KR/KRc) 

which  represents. the  correction  which  must 
be  added  algebraically  to  the  EPNL  cal¬ 
culated  from  the  measured  data.  The  lengths 
KR  and  KRc  are  the  measured  and  corrected 
takeoff  minimum  distances  from  the  noise 
measuring  station  K  to  the  measured  and 
the  corrected  flight  paths,  respectively.  A 
negative  sign  indicates  that,  for  the  particu¬ 
lar  case  of  a  duration  correction,  the  EPNL 
calculated  from  the  measured  data  must  be 
reduced  if  the  measured  flight  path  is  at  a 
greater  altitude  than  the  corrected  flight 
path. 

(2)  Approach  flight  path.  The  procedure 
prescribed  in  paragraph  (e)(1)  of  this  sec¬ 
tion,  regarding  takeoff  flight  path  duration 
correction,  is  also  used  for  the  approach  flight 
path  duration  correction,  except  that  the 
correction  relates  to  the  approach  minimum 
distances  (shown  in  Figure  A6)  as  follows: 

A2=-101og  (NT/369) 

where  NT  is  the  measured  approach  mini¬ 
mum  distance  from  the  noise  measuring  sta¬ 
tion  N  to  the  measured  flight  path  and  369 
feet  is  the  minimum  distance  from  station  N 
to  the  reference  flight  path, 

(8)  SldcKne /Kirht  path.  The  duration  cor¬ 
rection  is  computed  for  the  sideline  flight 
path  as  follows: 
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A2=-101og  (LX/LXc) 

(f)  Nonstandard  Takeoff  location  correc¬ 
tion.  All  takeoff  noise  measurements  must 
conducted  at  the  takeoff  noise  measurement 
point  prescribed  In  I  (36.1  of  Appendix  C, 
except  where  It  Is  necessary  to  bring  ttie 
measuring  station  to  a  point  closer  to  the 
start  of  takeoff  roll  to  ensure  recording  the 
complete  flyover  noise  history  required  by 
if  B36.9  of  Appendix  B  of  this  part  (l.e.,  a 
flyover  nolse/tlme  record  which  Includes  the 
required  period  before  and  after  the  10  dB- 
down  points  from  PNliTM) .  The  EPNL  value 
computed  from  these  measurements  must  be 
corrected  to  the  value  that  would  have  oc¬ 
curred  at  the  3.5  nautical  mile  reference 
measuring  point  under  one  of  the  following 
procedures: 

(1)  Simplified  procedure.  Unless  the  cor¬ 
rection  factor  exceeds  1.0  dB,  or  the  correction 
results  In  a  flnal  EPNL  value  which  Is  within 
1.5  dB  of  the  noise  levels  prescribed  in  Ap¬ 
pendix  C  of  this  part,  the  correction  proce¬ 
dure  prescribed  In  paragraphs  (d)  and  (e)  of 
this  section  may  be  used.  Since  this  pro¬ 
cedure  accounts  for  extrapolation  of  the 
PNLTM  from  the  close-ln-measurement  sta¬ 
tion  to  the  3.5  nautical  miles  reference  point, 
corrections  for  differences  between  test  and 
reference  thrust  and  velocity  must  be  made 
after  the  EPNL  has  been  corrected  to  the  3.5 
nautical  mile  reference  point. 

(2)  Integrated  procedure.  If  the  correction 
fa'-tor  exceeds  7.0  dB.  or  the  correction  re- 
rults  In  flnal  a  EPNL  value  which  Is  within 
1.5  dB  of  the  noise  levels  prescribed  In  Ap- 
nendlx  C  of  this  part,  the  following  correc¬ 
tion  procedure  must  be  used; 

(I)  Each  1/4  second  spectra  measured  dur¬ 
ing  a  flyover  at  a  noise  measuring  station 
which  Is  closer  to  the  flight  path  than  the 
prescribed  reference  distance  must  be  ad- 
lusted  under  a  procedure  similar  to  that  pre¬ 
scribed  under  paragraph  (d)  (1)  of  this  sec¬ 
tion,  regarding  PNLT  corrections.  However, 
the  distances  which  must  be  used  are  those 
values  of  KQ  and  KQc  for  the  sound  propaga¬ 
tion  path  (and  hence  value  of  g)  for  PNLTM 
which  represents  the  actual,  measured  sound 
propagation  path  (and  path  angle),  and  the 
corresponding  sound  propagation  path  (and 
path  angle)  as  if  the  measurements  had  been 
made  at  the  3.5  nautical  mile  measuring 
point  under  reference  acoustic-day  con¬ 
ditions. 

(II)  After  the  measured  i/4 -second  spectra 
have  been  corrected  to  the  3.5  nautical  mile 
reference  point,  the  remaining  noise  evalua¬ 
tion  must  be  conducted  under  the  procedures 
prescribed  in  Appendix  B  of  this  part.  In¬ 
cluding  the  appropriate  reference  thrust  and 
velocity  corrections. 

Appendix  B 

3.  The  heading  to  Appendix  B  would  be 
amended  to  add  a  table  of  sections  reading  as 
follows: 

Appendix  B — Aixcraft  Noise  Evaluation 
Under  S  36.103 

Sec. 

B36.1  General. 

B36.3  Perceived  noise  level. 


B36.S  Correction  for  spectral  irregularities. 

B36.7  Maximum  tone  corrected  perceived 

noise  level. 

B36.9  Duration  correction. 

B36.il  Effective  perceived  noise  level. 

B36.13  Mathematical  formulation  of  nog 
tables. 

4.  §  B36.2  would  be  amended  as 

follows: 

a.  Redesignate  S  B36.2  as  “S  B36.3”. 

b.  Designate  steps  1,  2,  and  3  as  para¬ 
graphs  “(a)  Step  1."  (b)  Step  2.,"  and 
“(c)  Step  3.,"  respectively. 

c.  At  the  end  of  Step  1.  of  the  pre¬ 
scribed  procedure,  substitute  the  refer¬ 
ence  “S  B36.13  of  this  appendix”  for 
“§  B36.7  of  this  Appendix.” 

5.  S  B36.3  would  be  amended  as 

follows: 

a.  Redesignate  §  B36.3^as  “§  B36.5.” 

b.  Designate  Steps  1  throus^  10  of  the 
prescribed  procedure  as  paragraphs  “(a) 
Step  1.”  through  “(j)  Step  10.",  consecu¬ 
tively. 

c.  In  Step  3  of  the  prescribed  proce¬ 
dure.  redesignate  paragraphs  (a),  (b), 
and  (c)  as  paragraphs  “(1),”  “(2),”  and 
“  (3 ) ,”  respectively. 

d.  In  Step  4  of  the  prescribed  proce¬ 
dure.  redesignate  paragraphs  (a),  (b), 
and  (c)  as  paragraphs  “(1),”  “(2),”  and 
“(3),”  respectively. 

e.  Designate  the  last  two  undesignated 
paragraphs  of  the  section  as  paragraphs 
"(k),”  and  “(1),”  consecutively. 

f .  At  the  end  of  the  current  text  of  the 
section  add  two  new  paragraphs,  desig¬ 
nated  “(m),”  and  “(n),”  to  read  as 
follows: 

(m)  Tones  resulting  from  ground -plane 
reflections  in  the  800  Hz  and  lower  one-third 
octave  bands  may  be  excluded  from  the  cal¬ 
culation  of  corrections  for  spectral  Irregu¬ 
larities.  To  qualify  for  this  exclusion,  the 
pseudotones  must  be  clearly  identifled  as  not 
being  related  to  the  engine  noise.  This  Iden- 
tiflcatlon  may  be  made  either  by  comparing 
measured  data  with  data  from  a  flush- 
mounted  microphone,  or  by  observing  the 
Dopper  shift  characteristics  of  the  tone  dur¬ 
ing  the  fiyover-nolse/time  history.  Since 
pseudotones  are  related  to  ground  reflections, 
a  microphone  mounted  flush  to  the  ground 
will  yield  a  ^lectral  shape  which  can  be 
distinguished  from  that  produced  by  the 
4-foot  high  microphone  at  those  frequencies 
which  can  be  related  to  ground  reflection’s 
geometrical  relationships.  identifleation 
through  Doppler  shifting  (the  symmetric 
variation  of  frequency  with  time)  can  be 
made  because  the  Doppler  frequency  varia¬ 
tion  yields  a  frequency  increase  for  an  ap¬ 
proaching  signal  and  a  frequency  decrease 
for  a  receding  signal.  Pseudotones  at  fre¬ 
quencies  above  800  Hz  generally  should  not 
yield  significant  tone  corrections.  However, 
for  consistency,  each  tone  correction  value 
must  be  included  In  the  computation  for 


spectral  irregularities.  While  the  tone  cor¬ 
rections  below  800  Hz  may  be  ignored  for  the 
spectral  Irregularity  correction,  the  SPL 
values  must  be  included  In  the  noy  calcula¬ 
tion  prescribed  In  §  B36.13  of  this  appendix. 

(n)  After  the  value  of  PNLTM  for  each 
flyover-noise/time  history.  Is  Identifled,  the 
level  difference,  P  for  PNLTM,  the  time  of  Its 
occurrence  (k).  and  the  frequency  for  the 
largest  tone  correction  factor  (C(k))  must 
be  identifled  and  displayed  for  the  two  pre¬ 
ceding,  and  the  two  succeeding,  500-inilll- 
second  time  Intervals.  The  display  must  be 
evaluated  by  comparison  of  successive  values 
of  the  tone  correction  parameters  to  Identify 
possible  tone  suppression  at  PNLTM  as  a  re¬ 
sult  of  band  sharing  of  the  tone.  If  band 
sharing  is  Identifled,  the  value  of  F  for 
PNLTM  must  be  established  by  a  faired  curve 
through  the  flve  successive  time  intervals, 
which  do  not  include  the  specifle  interval 
(or  Intervals)  which  has  been  identifled  as 
associated  with  the  tone  band. 

6.  §  B36.4  would  be  amended  as  fol¬ 
lows: 

a.  Redesignate  §  B36.4  as  “§B36.7.” 

b.  Designate  the  two  undesignated 
paragraphs  as  paragraphs  “(a)”  and 
“(b),”  consecutively, 

c.  In  the  sixth  line  of  the  first  un¬ 
designated  paragraph,  and  in  the  second 
and  third  lines  of  the  second  undesig¬ 
nated  paragraph,  in  each  case  substitute 
the  reference  “B36.5  of  this  appendix” 
for  “B36.3  of  this  appendix.” 

7.  §  B36.5  would  be  amended  as  fol¬ 
lows: 

a.  Redesignate  §  B3%.5  as  “§  B36.9.” 

b.  Designate  the  six  undesignated 
paragraphs  as  paragraphs  “(a)  ”  through 
“  (f ) ,”  consecutively. 

8.  8  B36.6  would  be  amended  as  fol¬ 
lows: 

a.  Redesignate  §  B36.6  as  “§  B36.il.” 

b.  Designate  the  two  undesignated 
paragraphs  as  paragraphs  “(a)”  and 
“(b),”  consecutively. 

c.  In  the  last  line  of  the  first  un- 
deslgnated  paragraph,  substitute  the 
reference  “B36.7  and  B36.9  of  this  ap- 
liendlx”  for  “B36.4  and  B36.5  of  this  ap¬ 
pendix.” 

d.  In  the  second  and  third  line  of  the 
second  imdesignated  paragraph,  sub¬ 
stitute  the  reference  “B36.9  of  this  ap¬ 
pendix”  for  “B36.5  of  this  appendix.” 

9.  §  B36.7  would  be  amended  as  fol¬ 
lows: 

a.  Redesignate  §  B36.7  as  “§  B36.13.” 

b.  Designate  the  3  imdesignated  para¬ 
graphs  as  paragraphs  “(a),”  “(b),”  and 
“(c),”  consecutively. 

10.  Three  tables  contained  in  Appendix 
B  would  be  amended  by  substituting  the 
following  tables  for  Table  Bl,  Table  B2, 
and  Table  B3,  respectively. 
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TABLE  B1  -  PERCEIVED  NOISINESS.  (NOYs)  AS  A  FUNCTION  OF  SOUND  PRESSURE  LEVEL 

'4  OCTAVE  BAND  CENTER  FREQUENCIES  IN  HzM 
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TABLE  B1  CONTINUED 


^3  OCTAVE  BAND  CENTER  FREQUENCIES  IN  Hz  (c/s) 
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Tam  B2.  Tone  correction  factors.  Tabi*  B3.  Example  of  tone  correction  calculation  for  a  turtw'fan  enctne. 
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Appendix  C 

11.  The  heading  to  Appendix  C  would 
be  amended  to  add  a  table  of  sections 
reading  as  follows : 

Appendix  C — ^Noise  Levels  foe  Sxtbsonic 
Transport  Category  and  Turbojet  Pow¬ 
ered  Airplanes  Under  Section  36.201 

Sec.  • 

C36.1  Noise  measurement  and  evaluation. 
C36.3  Noise  measuring  points. 

C36.5  Noise  levels. 

C36.7  Takeoff  test  conditions. 

C36.9  Approach  test  conditions. 

Appendix  F 

11.  The  heading  to  Appendix  P  would 
be  amended  to  add  a  table  of  units  and 
sections  reading  as  follows: 

Appendix  P — Noise  Requirements  for  Pro¬ 
peller-Driven  Small  Airplanes 

PART  A - GENERAL 

Sec. 

F36.1  Scope. 

PART  B — NOISE  MEASUREMENT 

Sec. 

F36.101  General  test  conditions. 

F36.103  Acoustical  measurement  system. 
P36.106  Sensing,  recording,  and  reproducing 
equipment. 

F36.107  Noise  measurement  procedures. 
F36.109  Data  recording,  reporting,  and  ap¬ 
proval. 

F36.111  Flight  procedures. 

PART  C — DATA  CORRECTION 

Sec. 

F36.201  Correction  of  data. 

F36.203  Validity  of  results. 

PART  D — NOISE  LIMITS 

Sec. 

F36.301  Aircraft  noise  limits. 

13.  Paragraph  (b)  of  §  P36.105  would 
be  revised  to  read  as  follows: 

§  F36.105  ScTisingr,  recording,  and  reproduc¬ 
ing  equipment. 

***** 

(b)  The  characteristics  of  the  system  must 
comply  with  the  recommendations  in  In¬ 
ternational  Electrochemical  Commission 
(lEC)  Publication  No.  179,  dated  1973.  lEC 
Publication  No.  179,  dated  1973  and  entitled 
“Precision  Sound  Level  Meters”  is  incorpo¬ 
rated  by  reference  in  Part  36  under  |  36.9 
of  this  part. 

Issued  in  Washington,  D.C.,  on  Octo¬ 
ber  19,  1976. 

Charles  R.  Foster, 

Director  of 

Environmental  Quality. 
[FR  Doc"76-31205  Filed  10-27-76;8:45  am] 

[  14  CFR  Part  36  ] 

[Docket  No.  16231;  Notice  No.  76-22] 

NOISE  STANDARDS:  AIRCRAFT  TYPE  AND 
AIRWORTHINESS  CERTIFICATION 

Proposed  Regulations  Submitted  to  the 
FAA  by  the  Environmental  Protection 
Agency;  Noise  Levels  for  Turbojet  En¬ 
gine  Powered  Airplanes  and  for  Trans¬ 
port  Category  Large  Airplanes 

This  notice  of  proposed  rule  making 
contains  recommended  regulations  sub¬ 
mitted  by  the  Environmental  Protection 
Agency  (EPA)  to  the  Federal  Aviation 
Administration  (FAA) ,  pursuant  to  §  611 


(c)  (1)  of  the  Federal  Aviation  Act  of 
1958,  as  amended  by  the  Noise  Control 
Act  of  1972  (Pub.  L.  92-574) .  Section  611 
(c)(1)  of  the  Federal  Aviation  Act  of 
1958  provides  that  EPA  shall  submit  to 
the  FAA  recommended  regulations  to 
provide  such  control  and  abatement  of 
aircraft  noise  and  sonic  boom  as  EPA 
determines  is  necessary  to  protect  the 
public  health  and  welfare,  liiat  section 
also  provides  that  the  FAA  “shall  con¬ 
sider  such  proposed  regulations  sub¬ 
mitted  by  EPA  under  this  paragraph  and 
shall,  within  thirty  days  of  its  submission 
to  the  FAA,  publish  the  proposed  regu¬ 
lations  in  a  notice  of  proposed  rulemak¬ 
ing.”  This  notice  is  published  pursuant 
to  that  provision  of  law. 

The  EPA  reco^nmended  regulation 
contained  in  this  notice  of  proposed  rule 
making  (NPRM)  proposes  to  amend 
Part  36  of  the  Federal  Aviation  Regula¬ 
tions  (14  CFR  Part  36)  to  prescribe  re¬ 
duced  noise  level  limits  that  would  be 
applicable  to  airplanes  for  which  appli¬ 
cation  is  made-^(l)  for  certain  acous¬ 
tical  change  approvals,  after  November 
5,  1975;  (2)  for  new  type  certificates, 
after  December  31, 1979;  and  (3)  for  new 
type  certificates  after  December  31, 1984. 
The  EPA  proposal  contains  more  restric¬ 
tive  standards  for  acoustical  changes  to 
airplanes  which,  prior  to  the  acoustical 
change,  comply  with  the  current  Appen¬ 
dix  C  noise  limits,  and  provides  express 
authority  for  an  “approved  equivalent 
procedme”  to  show  compliance  with  test 
procedures  prescribed  in  Appendix  C,  in¬ 
cluding  substitute  measuring  points  for 
airplanes  which  have  low  noise  level 
emissions.  The  EPA  recommended  regu¬ 
lation  also  propases  to  amend  the  noise 
test  procedure  to  require  (1)  during 
takeoff  noise  tests,  that  the  airplane 
achieve  an  airspeed  of  V-  +  10  knots 
(±3  knots)  or  the  maximum  airspeed 
achievable  with  all  engines  operating, 
whichever  is  greater,  as  soon  as  prac¬ 
ticable  after  liftoff,  and  that  airplanes 
powered  by  two  or  more  engines  reach 
an  altitude  of  at  least  1000  feet  above  the 
airport  elevation  before  any  power  or 
thrust  cutback  is  made;  and  (2)  during 
approach  noise  tests,  that  airplanes  cer¬ 
tificated  with  more  than  one  flap  setting 
show  compliance  at  one  flap  position  less 
than  the  maximum  setting  for  which  it 
is  certificated.  Further,  the  EPA  proposes 
to  amend  the  5  36.1(a)  statement  of 
aplicability  by  deleting  the  term  “sub¬ 
sonic  transport  category  large  airplanes” 
and  substituting  for  it  the  term  “large 
propeller  driven  airplanes.”  The  EPA 
states  that  it  intends  its  recommended 
regulation  to  supplement  and  comple¬ 
ment  the  proposed  rules  contained  in 
FAA  Notice  75-37  and  the  respective 
recommended  regulations  submitted  to 
the  FAA  by  the  EPA  under  the  Noise 
Control  Act  of  1972. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  making  of  the  proposed 
rule  by  submitting  such  written  data, 
views,  or  arguments  as  they  may  desire. 
Communications  should  identify  the 
docket  number  and  be  submitted  in 
duplicate  to  the  Federal  Aviation  Ad¬ 


ministration,  Office  of  the  Cffiief  Coun¬ 
sel,  Attention:  Rules  Docket,  AOC-24, 
800  Independence  Avenue,  SW.,  Wash¬ 
ington,  D.C.  20591.  Comments  on  the 
overall  envircmmental  aspects  of  the  pro¬ 
posed  rule  are  specifically  invited.  In¬ 
formation  on  the  economic  impact  that 
might  result  because  of  the  adoption  of 
the  proposed  rule  is  also  requested.  All 
communications  received  by  the  FAA  on 
or  before  February  28,  1977,  will  be  con¬ 
sidered  by  the  Administrator  before  tak¬ 
ing  action  on  the  proposed  rule.  The  pro¬ 
posal  contained  in  this  notice  may  be 
changed  in  the  light  of  the  comments 
received.  All  comments  will  be  available, 
both  before  and  after  the  closing  date 
for  comments,  in  the  FAA  Rules  Docket 
for  examination  by  interested  persons. 

Any  person  may  obtain  a  copy  of  this 
notice  of  proposed  rule  making  (NPRM) 
by  submitting  a  request  to  the  Federal 
Aviation  Administration,  Office  of  Pub¬ 
lic  Affairs,  Attention:  Public  Informa¬ 
tion  Center,  APA-430,  800  Independence 
Avenue,  SW.,  Washington,  D.C.  20591, 
or  by  calling  (202)  426-8058.  Communi¬ 
cations  must  identify  the  notice  niunber 
of  this  NPRM.  Persons  interested  in 
being  placed  on  a  mailing  list  for  future 
NPRMs  should  also  request  a  copy  of 
Advisory  Circular  No.  11-2  which  de¬ 
scribes  the  application  procedure. 

A  separate  notice  of  hearing,  published 
today  in  the  “NOTICES”  section  of  the 
Federal  Register,  announces  that,  pur¬ 
suant  to  5  611(c)  of  the  Federal  Aviation 
Act  of  1958,  as  amended,  the  FAA  will 
conduct  a  public  hearing  in  Washington, 
D.C.,  on  December  14,  1976,  to  receive 
oral,  as  well  as  written,  comments  re¬ 
garding  the  proposals  contained  in  this 
notice  of  proposed  rule  making. 

The  following  EPA  opinions,  conclu¬ 
sions,  and  proposed  regulatory  language 
are  published  verbatim  as  received  from 
EPA  by  the  FAA  on  October  1,  1976: 

EPA  Proposal  as  Submitted  to  FAA 

In  accordance  with  a  recommenda¬ 
tion  made  by  the  Administrator  of  the 
Environmental  Protection  Agency,  the 
Federal  Aviation  Administration  is  con¬ 
sidering  an  amendment  to  Appendix  C 
of  Part  36  of  the  Federal  Aviation  Regu¬ 
lations  which  would  reduce  the  noise 
levels  for  turbojet  powered  airplanes  and 
subsonic  large  propeller  driven  airplanes 
to  levels  as  low  as  is  consistent  with  safe 
technological  capability. 

Under  the  requirements  of  Section  7 
(a)  of  the  Noise  Control  Act  of  1972 
(Pub.  L.  92-574,  86  Stat.  1234)  the  Ad¬ 
ministrator  of  the  Environmental  Pro¬ 
tection  Agency  conducted  a  study  of  air¬ 
craft  and  airport  noise  and  submitted  a 
report  thereon  to  the  Congress.  (Ref.  1, 
Report  on  Aircraft/Airport  Noise,  Senate 
Committee  on  Public  Works,  Serial  No. 
93-8,  Aug.  1973). 

Concurrent  with  the  Aircraft/Airport 
Noise  Study,  the  EPA  also  prepared  a 
general  document  of  criteria  (Ref,  2)  in 
conformance  with  Section  5(a)  (1)  of  the 
Noise  Control  Act.  That  document  re¬ 
flects  the  scientific  knowledge  most  use¬ 
ful  in  indicating  the  kind  and  extent  of 
all  identifiable  effects  on  the  public 
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health  and  welfare  which  may  be  ez« 
pected  from  differing  quantities  of  air¬ 
craft  noise. 

Subsequently,  in  March  of  1974,  in  ac¬ 
cordance  with  Section  5(a)  (2)  of  the 
Noise  Control  Act,  the  EPA  prepared  a 
technical  document  (Ref.  3)  containing 
the  levels  of  environmental  noise,  the  at¬ 
tainment  and  maintenance  of  which  (in 
defined  areas  imder  various  conditions) 
that  are  requisite  to  protect  the  public 
health  and  welfare  with  an  adequate 
margin  of  safety.  The  key  findings  of 
that  document  may  be  summarized  in 
pertinent  part  as  follows; 

(1)  The  preferred  measure  for  cumu¬ 
lative  noise  exposure  is  Leq,  the  energy 
average  A-weighted  sound  level  inte¬ 
grated  over  a  24-hour  period,  or  Day- 
Night  Level,  Ldn.  Ldn  is  essentially  the 
same  as  Leq,  except  that  the  sounds  oc- 
cxirring  during  night  hours  (2200-0700) 
are  weighted  by  an  adjustment  factor  of 
10  dB  to  account  for  increased  annoy¬ 
ance  of  noise  during  night  hours. 

(2)  An  outdoor  Ldn  of  55  dB  has  been 
identified  as  requisite  to  protect  public 
health  and  welfare  with  an  adequate 
margin  of  safety  from  the  effects  of  in¬ 
terference  and  annoyance  on  Outdoor 
&ct»ivi^i6s 

(3)  An  Leq  (24)  of  70  dB  at  the  qar 
has  been  identified  as  requisite  to  protect 
public  health  and  welfare  with  an  ade¬ 
quate  margin  of  safety  from  the  effects 
of  permanent  hearing  loss. 

Under  Section  611  of  the  Federal  Avia¬ 
tion  Act,  as  amended  by  the  Noise  Con¬ 
trol  Act  of  1972,  the  Administrator  of  the 
EPA  is  required  to  submit  to  the  Admin¬ 
istrator  of  the  PAA  proposed  regulations 
to  provide  such  control  and  abatement 
of  aircraft  noise  and  sonic  boom  (includ¬ 
ing  control  and  abatement  of  aircraft 
noise  through  the  exercise  of  any  of  the 
PAA’s  regulatory  authority  over  air  com¬ 
merce  or  transportation  or  over  aircraft 
or  airport  operations)  as  the  Adminis¬ 
trator  of  the  EPA  determines  is  neces¬ 
sary  to  protect  the  public  health  and  wel¬ 
fare.  In  accordance  with  the  foregoing  re¬ 
quirement,  the  EPA  published  in  the 
^DERAL  Register  on  ^bruary  19,  1974, 
(39  PR  6112)  a  “Notice  of  Public  Com¬ 
ment  Period’’  (Ref.  4)  containing  a  syn¬ 
opsis  of  the  proposed  aircraft  and  air¬ 
port  rules  it  is  considering  to  achieve  a 
satisfactory  level  of  aircraft  noise  con¬ 
trol  and  abatement  for  the  protection  of 
the  public  health  and  welfare. 

The  proposed  rules  and  the  type  of 
control  which  each  rule  would  imple¬ 
ment  are  as  follows : 

Flight  procedures  noise  control.  (1) 
Takeoff  procedures.  (2)  Approach  pro¬ 
cedures.  (3)  Minimum  altitudes. 

Source  noise  control.  (4)  Retrofit/fieet 
noise  level.  (5)  Supersonic  Civil  Aircraft 
noise.  (6)  Modification  to  Part  36  of  the 
Federal  Aviation  Regulations.  (7)  Pro¬ 
peller  driven  small  airplanes.  (8)  Short 
haul  aircraft. 

Airport  operations  noise  control.  (9) 
Airport  goals,  mechanisms  and  processes 
by  which  noise  exposure  of  communities 
aroimd  airports  can  be  limited  to  levels 


consistent  with  public  health  and  welfare 
requirements. 

This  proposed  rule,  identified  as  Item 
(6) ,  above,  is  one  of  the  five  rules  whose 
purpose  is  to  implement  noise  control  at 
the  source.  As  proposed  herein,  the  rule 
would  reduce  the  compliance  noise  levels 
and  would  require  specific  changes  in  ap¬ 
plicability,  takeoff,  and  approach  test 
conditions  as  prescribed  in  Appendix  C 
of  Part  36  for  subsonic  turbojet  engine 
powered  airplanes  and  subsonic  large 
propeller  driven  transport  category  air¬ 
planes  (more  than  12,500  poimds) .  The 
proposed  rule  would  not  apply  to  small 
propeller  driven  airplanes  since  those 
airplanes  were  covered  in  a  recent 
amendment  to  Part  36  (Amt. ‘36-4)  and 
a  substitute  proposal  recommended  by 
the  EPA  (NPRM  74-39,  40  PR  1061). 
However,  in  the  event  that  Part  36  is 
made  applicable  to  supersonic  airplanes 
in  accordance  with  the  recommendations 
by  the  EPA  (NPRM  75-15;  40  PR  14093) , 
the  amendments  to  Appendix  C  proposed 
herein  would  also  be  applicable  to  those 
airplanes.  This  extension  of  Part  36  to 
supersonic  airplanes  would  be  accom¬ 
plished.  as  proposed  in  NPRM  75-15,  by 
changing  the  words  “subsonic  turbojet 
airplanes’’  as  they  appear  in  the  Appli¬ 
cability  provisions  of  §  36.1(a)  to  read 
“supersonic  and  subsonic  turbo  jet  pow¬ 
ered  airplanes’’. 

The  EPA  believes  that  the  achieve¬ 
ment  of  the  proposed  levels  is  necessary 
in  order  to  provide  increased  relief  from 
aircraft  noise  and  protection  to  the  pub¬ 
lic  health  and  welfare.  The  EPA  also 
believes  that  the  proposals,  which  would 
require  time-phased  incremental  reduc¬ 
tions  in  aircraft  noise,  are  economically 
reasonable,  technologically  practicable, 
and  appropriate  for  those  airplanes. 

A.  Referekces 

In  the  development  of  this  proposed 
rule,  the  EPA  conducted  its  own  studies 
and  evaluated  several  pertinent  studies 
made  by  other  Federal  agencies  and 
private  contractors.  Those  studies  are 
listed  herein  for  the  information  of  all  in¬ 
terested  persons  and  are  available  for 
examination  at  the  PAA  Rules  Docket 
Office,  OC-24,  800  Independence  Ave., 
SW..  Washington.  D.C.  20590,  or  the  EPA 
Office  of  Noise  Control  Programs,  Crystal 
Mall  No.  2, 1921  Jefferson  Davis  Highway, 
Arlington,  Va.  20460.  Copies  of  the  studies 
prepared  by  Government  Agencies  are 
also  for  sale  by  the  Superintendent  of 
Documents,  U.S.  Government  Printing 
Office,  Washington,  D.C.,  20402. 

1.  "Report  on  Aircraft/ Airport  Noise",  Re¬ 

port  of  the  Administrator  of  the  En¬ 
vironmental  Protection  Agency  In  com- 
'  pllance  with  Public  Law  92-674,  Sen¬ 
ate  Committee  on  Public  Works,  Serial 
No.  93-8,  August  1973. 

2.  "Public  Health  and  Welfare  Criteria  for 

Noise”,  EPA  Technical  Document  660/ 
9-73-002,  27  July  1973. 

3.  "Information  on  Levels  of  Environ¬ 

mental  Noise  Requisite  to  Protect 
Public  Health  and  Welfare  with  an 
Adeqxiate  Mcu’gln  of  Safety”,  EPA 
Technical  Document  660/9-74-004, 
March  1974. 


4.  ^'Aircraft  and  Airport  Noise  Regulations”, 
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B.  Regulatory  Background 

To  date,  the  FAA  has  adopted  the  fol¬ 
lowing  source  noise  control  regulations 
which  have  a  significant  infiuence  on 
aircraft  noise. 

(1)  Part  36,  “Noise  Standards:  Air¬ 
craft  Type  Certification”,  which  became 
effective  on  December  1,  1969,  (34  FR 
18355),  prescribed  noise  measurement, 
noise  evaluation,  and  noise  levels  for  the 
tirpe  certification,  and  changes  to  type 
certificates,  for  subsonic  transport  cate¬ 
gory  airplanes,  and  for  subsonic  turbo¬ 
jet  powered  airplanes  regardless  of  cate¬ 
gory.  There  is  no  similar  set  of  standards 
for  supersonic  airplanes  although  the 
preamble  to  Part  36  when  that  Part  was 
adopted,  stated  that  additional  rule 

I  making  would  be  rro>^osed  at  the  earliest 
possible  date  for  the  noise  certification  of 
supersonic  airplanes.  However,  it  should 
be  noted  that  the  EPA  has  proposed  such 
a  rule  for  supersonic  airplanes  which 
was  published  in  the  Federal  Register 
inviting  public  comments  (Notice  75-15, 
40  FR  14093).  In  addition,  public  hear¬ 
ings  were  later  conducted  by  the  FAA 
with  respect  to  the  proposals  contained 
in  that  notice.  To  date  no  final  rulemak¬ 
ing  has  been  adopted  in  regard  to  EPA’s 
proposal. 

(2)  Part  36,  “Noise  Standards:  Air¬ 
craft  Type  Certification”  was  amended 
on  October  26,  1973,  (Arndt.  36-2,  38  FR 
29569)  to  require  new  production  turbo¬ 
jet  and  transport  cat^ory  subsonic  air¬ 
planes  to  comply  with  the  noise  require¬ 
ments  of  Part  36,  regardless  of  the  date 
of  the  type  certification  for  those  air¬ 
planes.  TTiat  amendment  changed  the 
title  of  Part  36  to  “Noise  Standards: 
Aircraft  Type  and  Airworthiness  Certifi¬ 
cation”  to  conform  to  the  substance  of 
Amendment  36-2,  and  established  the 
following  dates  by  which  new  production 


alnHaoes  of  older  type  designs  must 
comply  with  the  noise  requirements  of 

Part  35. 

(a)  1  Decmiber  1973  for  airplanes  with 
maximum  welchts  greater  than  75,000 
pounds,  except  for  airplanes  that  are 
powered  by  Pratt  and  Whitney  JT3D  se¬ 
ries  engines; 

(b)  31  December  1974  for  airplanes 
with  maximum  weights  greater  than 
75,000  pounds  whkdi  are  powered  by 
Pratt  and  Whitney  JT3D  series  engines; 
and 

(c)  31  December  1974  for  airplanes 
with  maximum  weights  of  75,000  pounds 
and  less. 

(3)  Part  36  was  then  amended,  effec¬ 
tive  20  January  1975  (Amt.  36-3,  39  FR 
43830)  to  require  an  applicant  for  an 
acoustical  change  approval  to  show  that 
modifications  of  certain  turbojet  or 
transport  category  airplanes  will  not  in¬ 
crease  the  takeoff  or  sideline  noise  levels 
of  those  airplanes.  Under  that  amend- 
moit  the  following  changes  were  made 
to  the  acoustical  change  provision  of 
Part  36  which  significantly  decreased 
c(Hnmimity  noise  impact  by  preventing 
methods  of  circiunventlng  that  provi¬ 
sion: 

(a)  Thrust  reduction  is  not  permitted; 

(b)  Test  airspeed  is  more  precis^y 
specified,  and 

(c)  The  quietest  approved  configura¬ 
tion  for  the  highest  approved  takeoff 
weight  must  be  used. 

(4)  Effective  7  February  1975  (Amt. 
36-4,  40  FR  1029) ,  the  FAA  extended  the 
acoustical  change  approval  provisions, 
included  them  in  a  new  §  36.7,  and  intro¬ 
duced  new  noise  standards  for  normal, 
utility,  acrobatic,  transport,  and  re¬ 
stricted  category  propeller  driven  small 
airplanes  (12,500  pounds  or  less  maxi¬ 
mum  weight).  However,  it  should  be 
noted  that  the  EPA  objected  to  Amend¬ 
ment  36-4  because  it  believed  it  was  too 
lenient  and  proposed  a  rule  which  was 
significantly  more  stringent  (Notice  74- 
39.  40  FR  1061).  The  EPA’s  substitute 
prop>osal  was  published  in  the  Federal 
Register  and  public  comments  were  in¬ 
vited  to  that  proposal.  In  addition,  a 
public  hearing  was  later  conducted  by 
the  FAA  with  respect  to  the  proposals 
contained  in  that  notice.  To  date  no  final 
rulemaking  has  been  adopted  in  regard 
to  EPA’s  substitute  proposal. 

(5)  An  advance  notice  of  proposed 
rulemaking  was  published  on  August  6, 
1970  (ANPRM  70-33,  35  FR  125.'?5)  pro¬ 
posing  noise  requirements  for  the  type 
certification  of  civil  supersonic  airplanes. 
In  addition,  pursuant  to  section  611(c) 

(1)  of  the  F^eral  Aviation  Act  of  1958, 
the  EPA  recommended  the  adoption  of 
an  amendment  to  Part  36  which  would 
require  certain  civil  supersonic  airplanes 
to  comply  with  the  noise  level  require¬ 
ments  of  Appendix  C  of  Part  36  (NPRM 
75-15;  40  FR  14093). 

Although  Part  36,  which  was  adopted 
in  December  1969,  was  the  first  type  cer¬ 
tification  regulation  for  aircraft  noise 
prescribed  by  any  country,  the  develop¬ 
ment  of  the  basic  concepts  inherent  in 
that  Part  represents  the  experience  of 
the  UJ5.  and  foreign  governments  as  well 


as  the  UB.  and  foreign  private  industry. 
As  a  result,  the  Council  of  ICAO,  In  April 
1971,  adopted  as  Annex  16  to  the  Con¬ 
vention  of  International  Civil  Aviation, 
aircraft  noise  rules,  containing  standards 
and  recommended  practices  that  are  es¬ 
sentially  the  same  as  those  in  Part  36, 
but  subtly  more  lenient. 

Part  36  provides  the  requirements  for 
the  issue  of  a  type  certificate  signifying 
that  an  aircraft  type  design  has  been 
demonstrated  to  conform  to  FAA  stand¬ 
ards  on  noise.  Other  parts  of  the  Federal 
Aviation  Regulations  pertain  exclusively 
to  airworthiness.  Each  aircraft  requires 
an  airworthiness  certificate  which  signi¬ 
fies  that  the  specific  aircraft  has  been 
manufactured  in  accordance  with  its 
FAA  certified  type  design  (including  Part 
36)  and  has  subsequently  been  main¬ 
tained  according  to  regulations. 

The  contents  of  Part  36,  in  addition  to 
preamble,  applicability,  effective  dates, 
and  enforcement,  include  four  technical 
appendixes  as  follows: 

(1)  Appendix  A  contains  requirements 
for  acquiring,  processing,  correcting,  re¬ 
ducing,  and  reporting  of  data  relating  to 
noise,  meteorology,  and  aircraft  perform¬ 
ance  and  flight  paths, 

(2)  Appendix  B  contains  requirements 
for  computing  the  noise  evaluation  meas¬ 
ure  denoted  as  effective  perceived  noise 
level  (EPNL)  in  units  of  EPNdB  which 
includes  the  effects  of  the  flyover  noise 
duration  and  the  maximum  tone, 

(3)  Appendix  C  contains  requirements 
for  the  noise  measuring  points,  cwnpli- 
ance  noise  levels,  and  the  takeoff  and  ap¬ 
proach  fiight  test  conditions,  and 

(4)  Appendix  F  contains  requirements 
pertaining  exclusively  to  propeller  driven 
small  airplanes  (12,500  lb,  maximum 
weight)  and  is  independent  of  Ap¬ 
pendixes  A,  B,  and  C. 

The  original  purposes  of  Part  36  were: 

(1)  to  provide  requirements  which 
would  infiuence  the  design  of  aircraft  to 
include  implementation  of  source  noise 
control  technology  to  the  maximum  ex-' 
tent  feasible, 

(2)  to  obtain  meaningful  noise  levels 
for  specific  types  of  aircraft  which  would 
be  useful  in  predicting  the  noise  impact 
in  airport  neighborhood  communities, 
and 

(3)  to  set  standards  and  recommended 
practices  for  the  acquisition  and  reduc¬ 
tion  of  repeatable  and  reproducible  data. 

C.  Prop6sed  Amendments 

Excent  for  the  amendment  to  the  ap¬ 
plicability  provisions  of  §  36.1(a)  (1),  the 
amendments  recommended  by  the  EPA 
in  the  following  paragraphs  of  this  no¬ 
tice  of  proposed  rulemaking  are  directed 
to  the  noise  measurements,  levels,  and 
tests  in  Appendix  C  of  Part  36.  Further 
recommended  rule  changes  affecting  the 
standards  coqtained  in  Appendices  A  and 
B  of  Part  36  may  be  submitted  by  the 
EPA  in  a  separate  document.  Upon  re¬ 
ceipt  of  those  recommendations  by  the 
FAA  they  will  be  published  in  the  Fed¬ 
eral  Register  as  a  separate  notice  of 
proposed  rulemaking  in  accordance  with 
Section  611(c)  of  the  Act, 
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The  amendment  to  S  36.1(a)(1)  re¬ 
ferred  to  above  does  not  Involve  a  sub¬ 
stantive  change.  In  view  of  the  recent 
amendment  (effective  7  February  1975) 
which  expressly  refers  to  small  propeller 
driven  airplanes  (Amt.  36-4;  40  FR  1029) , 
other  propeller  driven  airplanes  covered 
herein  are  referred  to  as  “large  propeller 
driven  airplanes”.  The  use  of  this  term 
instead  of  “transport  category  large  air¬ 
planes”,  as  used  in  Amendment  36-4, 
should  avoid  any  misunderstanding  as  to 
which  propeller  driven  airplanes  are  in¬ 
tended  to  be  covered  by  this  proposal. 

Included  in  the  following  paragraphs 
are  recommendations  pertaining  to 
“acoustical  changes”  and  “major 
acoustical  changes”.  As  defined  in  Part 
36,  any  voluntary  change  in  the  type 
design  of  a  transport  category  or  turbo¬ 
jet  engine-powered  airplane  that  may 
increase  the  noise  levels  created  by  that 
airplane  is  an  acoustical  change.  Gen¬ 
erally,  the  most  important  acoustical 
changes  are  related  to  airplane  growth. 
A  new  airplane  design  is  usually  grown 
over  its  lifetime  by  increasing  its  capac¬ 
ity,  range,  or  both.  The  recommendations 
on  acoustical  change  approvals  included 
herein  would  apply  noise  limits  to  air¬ 
plane  weight  increases  as  proposed  by  the 
FAA. 

The  recommendations  herein  also  in¬ 
clude  a  definition  for  a  major  acoustical 
change  which  makes  a  distinction  be¬ 
tween  changes  in  type  designs  that  are  a 
result  of  normal  growth  of  older^  tech¬ 
nology  equipment  and  those  that  are  the 
result  of  the  applications  of  current  tech¬ 
nology  equipment.  The  purpose  is  to  re¬ 
strict  the  production  of  new  airplanes  in¬ 
corporating  current  technology  equip¬ 
ment  but  which  do  not  include  the  noise 
control  technology  capability  of  that 
equipment. 

Cl  NOISE  MEASUREMENT  AND  EVALUATION 

Section  C36.1  of  Appendix  C,  which 
specifies  the  noise  measuring  points  and 
the  airplane  takeoff  and  approach  test 
conditions  to  achieve  the  noise  levels  of 
that  Appendix,  states  in  part  that  com¬ 
pliance  with  Appendix  C  “must  be  shown 
with  noise  levels  measured  and  evaluated 
as  prescribed,  respectively,  by  Appendix 
A  and  Appendix  B  of  this  Part  (Part  36) , 
or  under  approved  equivalent  proce¬ 
dures.” 

§  36.101  and  §  36.102  contain  language 
which  expressly  authorizes  the  use  of  an 
“approved  equivalent  procedure”  for  the 
noise  measurements  and  evaluations 
prescribed  in  Appendices  A  and  B,  re¬ 
spectively.  However,  it  is  to  be  noted  that 
Part  36  does  not  contain  a  similar  pro¬ 
vision  containing  language  which  ex¬ 
pressly  authorizes  the  use  of  an  “ap¬ 
proved  equivalent  procedure”  for  the  test 
procedures  (including  the  location  of 
measuring  points  and  takeoff  and  ap¬ 
proach  test  conditions)  prescribed  in  Ap¬ 
pendix  C.  In  the  absence  of  such  an  ex¬ 
press  authorization  for  Appendix  C,  it  is 
not  clear  whether  the  above  quoted  pro¬ 
vision  of  §  (336.1  was  intended  to  author¬ 
ize  the  use  of  an  “approved  equivalent 
procedure”  to  show  compliance  with  the 


test  procedures  in  Appendix  C,  as  well  as 
Appendices  A  and  B. 

The  EPA  believes  that  flexibility  should 
also  be  provided  for  compliance  with  the 
procedures  prescribed  in  Appendix  C.  To 
make  this  position  unmistakeably  clear 
it  is  proposed  to  add  a  sentence  at  the 
end  of  S  (336.1  expressly  stating  that  ap¬ 
proved  equivalent  procedures  may  also 
be  permitted  for  compliance  wito  the 
procedures  in  Appendix  C. 

C2  NOISE  MEASURING  POINTS 

Section  C36.3  of  Appendix  C  requires 
noise  levels  prescribed  in  that  Appendix 
to  be  achieved  at  specified  measuring 
points  for  (a)  takeoff,  (b)  approach,  and 
(c)  sideline. 

(a)  Takeoff.  Experience  derived  from 
FAA  noise  certification  tests  since  1969 
has  shown  that  a  measuring  point  located 
at  3.5  nautical  miles  from  the  start  of  the 
takeoff  roll  as  specified  in  §  C36.3(a)  is 
satisfactory  for  determining  noise  levels 
which  are  produced  by  relatively  noisy 
airplanes.  However,  for  airplanes  which 
have  substantial  applications  of  noise 
control  technology,  or  have  relatively 
large  takeoff  climb  angles,  or  both,  the 
noise  signal  received  at  the  3.5  nautical 
mile  measuring  point  may  be  masked  by 
normal  background  noise  at  the  test  site. 
To  insure  consistent  results,  the  EPA  be¬ 
lieves  that  standardized,  alternate  take¬ 
off  procedures  should  be  provided  in  Ap¬ 
pendix  C  for  those  airplanes  whose  noise 
measured  at  the  prescribed  measuring 
point  would  not  be  reliable  because  signal 
to  noise  ratios  (S/N)  are  too  small. 

The  EPA  believes  that  the  adoption  of 
one  of  two  alternate  procedures  as  a 
standardized  procedure  would  provide  a 
solution  to  the  problems  now  experienced. 
The  first  procedure  would  include  in 
§  C36.3(a)  an  alternate  takeoff  noise 
measuring  point  located  nearer  to  brake 
release  than  3.5  nautical  miles.  Under 
this  procedure  the  microphone  would  be 
nearer  to  the  airplane  flight  path  thus 
Increasing  the  signal  to  noise  ratio.  The 
second  procedure  would  retain  the  stand¬ 
ard  reference  distance  of  3.5  nautical 
miles  from  brake  release,  but  change  the 
flight  procedure  as  specified  in  proposed 
§  C36.8  so  that  the  airplane  flight  path 
would  be  horizontal  and  nearer  to  the 
microphone.  Although  both  procedures 
have  merit,  the  EPA  has  recommended 
the  second  one  since  it  has  a  precedent 
in  the  noise  measuring  procedures  used 
for  propeller  driven  small  airplanes. 

Under  Amendment  36-4,  referred  to  in 
the  regulatory  background  for  this  pro¬ 
posal,  small  propeller  driven  airplanes 
are  required  to  demonstrate  compliance 
with  the  prescribed  noise  levels  of  Part  36 
by  means  of  horizontal  flights  at  a  height 
of  1,000  feet  over  a  noise  measuring  sta¬ 
tion,  However,  the  noise  levels  deter¬ 
mined  by  means  of  the  horizontal  fly¬ 
over  must  be  corrected  for  both  climb 
performance  and  speed.  The  formula 
used  for  that  correction  yields  a  level  in 
decibels  which,  when  added  algebraically 
to  the  measured  noise  level  of  the  hori¬ 
zontal  flyover,  approximates  the  noise 
level  at  a  specified  reference  distance 


from  the  start  of  the  takeoff  roll.  The 
EPA  believes  that  it  is  reasonable  to  ex¬ 
tend  that  horizontal  flight  i»:ocedure  to 
all  airplanes  which  cannot  be  measured 
reliably  for  takeoff  noise  at  the  3.5  nau¬ 
tical  miles  measuring  point. 

Another  reason  for  the  EPA’s  prefer¬ 
ence  for  the  horizontal  flyover  procedure, 
where  appropriate,  is  that  it  is  conven¬ 
ient.  The  standard  takeoff  noise  test  re¬ 
quires  an  applicant  to  execute  the  normal 
takeoff  and  climbout  procedure  for  the 
airplane  being  tested  with  the  micro¬ 
phone  at  3.5  nm  from  the  takeoff  roll.  In 
most  cases  the  S/N  can  be  judged  satis¬ 
factorily  during  that  test.  If  the  S/N  is 
not  adequate,  however,  the  proposed  al¬ 
ternate  flyover  procedure  would  permit 
the  applicant  to  conduct  the  remainder 
of  the  tests  (required  to  demonstrate 
compliance  with  that  airplane)  by  cir¬ 
cling  and  flsdng  horizontally  over  any 
approved  microphone  without  an  undue 
delay  or  added  expense. 

In  principal,  the  noise  levels  at  an 
alternate  takeoff  measuring  point  could 
be  corrected  to  approximate  Uie  levels  at 
the  3.5  mm  reference  distance.  However, 
in  practice  the  results  for  some  applica¬ 
tions  would  be  less  reliable  than  those 
derived  from  the  horizontal  flight  pro¬ 
cedure.  The  reason  is  that  airplanes  gen¬ 
erally  are  not  stabilized  with  respect  to 
configuration,  speed,  and  climb  angle 
until  they  have  reached  a  height  above 
airport  of  at  least  400  feet  and  that  it  is 
not  considered  safe  to  execute  tiirust  cut¬ 
back  for  noise  abatement  below  about 
700  feet.  Consequently,  the  use  of  an 
alternate  measuring  point,  located  nearer 
to  the  climb  path  than  the  3.5  mm  point, 
might  result  in  noise  levels  that  have 
been  significantly  influenced  by  airplane 
climb  performance  below  heights  of  400 
and  700  ft,  contrary  to  the  intent  of  the 
takeoff  test  procedure. 

Based  upon  the  foregoing  reasons,  the 
EPA  recommends,  as  proposed  herein, 
that  Appendix  C  be  amended  by  adding 
a  new  §  (336.8  to  include  the  second 
alternate  takeoff  test  procedure  as  de¬ 
scribed  above  in  those  cases  in  which  the 
signal  to  noise  ratio  is  inadequate.  How¬ 
ever,  as  distinguished  from  the  correc¬ 
tion  formula  specified  in  Amendment  36- 
4  for  small  propeller  driven  airplanes, 
the  correction  formula  proposed  herein 
would  be  based  unon  both  climb  per¬ 
formance  and  speed. 

In  support  of  that  correction  formula 
the  EPA  points  out  that  the  horizontal 
flight  noise  certification  test,  by  itself, 
will  not  provide  sufficient  information  to 
make  a  judgment  on  the  relationship  be¬ 
tween  airplane  climb  performance  and 
noise  exposure  on  the  ground.  Two  air¬ 
planes  with  the  same  engines  would  be 
expected  to  produce  about  the  same  noise 
level  over  the  measuring  station  at  a 
height  of  1,000  feet,  even  though  the  total 
weight  of  one  airplane  might  be  substan¬ 
tially  greater  than  the  other.  However, 
the  higher  performance  airplane  (greater 
thrust/weight  ratio)  would  be  expected 
to  have  the  capability  to  produce  smaller 
contour  areas  and,  hence,  less  commu¬ 
nity  noise  Impact. 
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The  foregoing  deficiency  in  the  hori¬ 
zontal  flyover  procedure  can  be  rem¬ 
edied  by  a  correction  formula  with  fac¬ 
tors  relating  to  airplane  performance 
(both  climb  and  speed)  and  the  refer¬ 
ence  distance  (3^  nautical  miles  or 
21,266  feet) .  The  development  of  the  cor¬ 
rection  formula  for  climb  performance, 
ai^Ucable  to  turbojet  powered  air¬ 
planes,  is  given  in  Reference  5  and  ex¬ 
pressed  as: 

0  =  60—20  log  [(21266-D35)  sin  a +  35] 
where: 

a  =  arcsine  [(R/C)  /  (VT)]. 

The  climb  correction  C  is  the  value  in 
decib^  which,  when  added  algebrai¬ 
cally  to  the  measured  noise  level  at  1,000 
feet  (horizontal  flyover),  approximates 
the  noise  level  at  the  3.5  nautical  miles 
(21.266  ft)  reference  distance.  The  climb 
angle  a  in  degrees  is  dependent  upon  the 
rate  of  climb  (R/C)  in  feet  per  minute 
corresponding  to  the  airplane  climb 
speed  (VY)  in  feet  per  minute  equivalent 
to  V2-+10  knots,  or  greater  if  approved. 
The  takeoff  distance  D35  in  feet  is  the 
hmlzontal  projection  from  start  of  take¬ 
off  roll  to  a  point  on  the  nmway  at  which 
the  airplane  is  at  a  height  of  35  feet 
above  the  nmway.  The  climb  correction 
formula  is  based  upon  the  assumption 
that  the  angle  of  climb  is  relatively  small 
which  is  appropriate  for  all  Part  36  air- 
iflanes  (the  error  is  less  than  0.5  dB  at 
12  degrees) . 

The  climb  correction  C  adjusts  the 
measured  noise  level  under  test  condi¬ 
tions  to  the  expected  noise  level  at  the 
reference  distance  (3.5  ran)  from  start- 
of-roll.  In  addition,  under  test  conditions 
(horizontal  flight,  at  1,000  feet  hei^t 
above  the  test  site  with  maximum 
thrust)  the  aircraft  can  be  expected  to 
fly  over  the  test  site  at  a  speed  greater 
than  the  takeoff  climb  speed.  There¬ 
fore,  the  duration  of  the  sound,  a  factor 
to  be  considered  in  human  subjective  re¬ 
action  to  noise  (and  included  in  EPNL), 
would  be  less  under  the  horizontal  flight 
path  than  under  the  climb  path.  In  order 
to  make  a  proper  assessment  of  the  noise 
measured  under  the  simplified  test  con¬ 
ditions,  the  noise  level  corrected  for  climb 
performance  must  be  further  corrected 
to  accoimt  for  the  change  in  speed  which 
results  in  a  change  in  noise  duration. 
The  speed  correction  formula  appn^rl- 
ate  for  this  purpose  is: 

S=10  log  (VH/VY) 

Where:  VH  is  the  speed,  averaged  for 
an  test  flights,  at  the  aircraft  positlrai 
for  which  the  tone  corrected  perceived 
noise  level  is  maximum  with  the  aircraft 
operating  at  tfdceoff  thrust  and  in  hori¬ 
zontal  flight  1,000  feet  over  the  measur¬ 
ing  point.  S  is  ttie  speed  correction  in 
decibels  to  be  added  algebraically  to  the 
measured  noise  level.  The  speed  correc¬ 
tion  S  would  correct  the  measured  noise 
level  to  the  EPNDB  values  that  would 
residt  from  the  actual  climb  sijeed. 

In  sranmary,  the  resulting  pertorm- 
ance  correction,  expressed  in  dB,  which 
should  be  added  algebraically  to  the 


noise  levels,  expressed  In  EPNdB,  meas¬ 
ured  1000  feet  below  a  turbojet  oigtae 
powered  airplane  in  horizontal  flight  at 
maximum  thrmt  is: 

P=C  +  S  (For  turbojet  airplanes)  =60 — 20  log 
[  (2126S-D35)  sin  «+36]+10  log  (VH/VY) 

For  propeller  driven  large  airplanes, 
the  only  change  in  the  performance  cor- 
reaction  P  is  the  takeoff  distance  includ¬ 
ed  in  the  climb  correction  C  as  follows: 

P=C+S  (For  propeller  driven  large  alr- 
planes)=60 — 20  log  I(21266-D50)  sin  a 
+  50]  +10  log  (VH/VY) 

Ihe  takeoff  distance  D50  in  feet  is  the 
horizontal  projection  from  brake  release 
to  a  point  on  the  runway  at  which  the 
airplane  is  a  height  of  50  feet  above  the 
runway.  All  other  symbols  are  as  defined 
previously. 

(b)  Approach.  Experience,  derived 
from  FAA  noise  certification  tests  since 
1969  has  shown  that  the  measuring  point 
for  approach  (1  nautical  mile  from 
threshold)  as  described  in  §  C36.3(b)  is 
satisfactory  for  determining  airplane 
noise  levels  that  result  from  stabilized 
approach  operations  conducted  along  a 
single  segment  constant  glide  angle. 
However,  the  EPA  believes  that  if  other 
approach  procedures,  such  as  the  two- 
segment  approach  recommended  by  that 
agency  in  a  separate  proposal  for  the 
reduction  of  approach  noise,  are  stand¬ 
ardized,  then  an  additional  measuring 
point  (or  points)  farther  from  the  nm¬ 
way  should  be  specified  for  approach 
noise  certification  testing. 

(c)  Sideline.  Experience,  derived  from 
FAA  noise  certification  tests  since  1969 
has  also  shown  that  the  sideline  measur¬ 
ing  point,  on  a  line  parallel  to  and  0.25 
nautical  miles  frran  the  extended  center- 
line  of  the  runway,  is  satisfactory  for 
all  turbojet  engine  p>owered  airplanes 
regardless  of  the  number  of  engines. 
For  uniform!^,  the  EPA  recoxranends 
that  the  alternative  sideline  measuring 
point  at  a  distance  of  0.35  nautical  miles 
p>ermitted  for  airplanes  powered  by  more 
than  three  turbojet  engines,  be  elimi¬ 
nated  from  §  C36.3(c) . 

C3  NOISE  LEVELS 

The  objective  of  Part  36  is  to  provide 
Irequiremrats  which  would  influence  the 
design  of  aircraft  to  Include  impl^enta- 
tion  of  source  noise  control  technology  to 
the  maximum  extent  feasible.  Source 
noise  control  consists  of  the  application 
of  basic  design  principles  or  special  hard¬ 
ware  to  the  aircraft  engine /airframe 
combination  for  the  purpose  of  minimiz¬ 
ing  the  generation  and  radiation  ol  noise 
from  that  aircraft.  The  techntdogy  of 
source  noise  control  is  time-dependent  in 
the  sense  that  it  is  based  upon  the  re¬ 
sults  of  past,  present,  and  future  pro¬ 
grams  of  research,  development,  and 
demonstration  (RD&D)  which  may  be 
classified  as  current,  available,  and  fu¬ 
ture  noise  control  technology. 

As  used  in  this  document,  current 
technology  means  “shelf  item”  hard¬ 
ware  and  commrafiy  known  state  of  the 
art  techniques  and  procedures  which 


h^ve  been  used  effectively  by  most  manu¬ 
facturers  for  many  apvUcatlans. 

Available  technology  means  “shelf 
item"  hardware  and  commonly  known 
state  of  the  art  techniques  and  pro¬ 
cedures  which  have  been  used  effectively 
by  s(Hne  manufacturers  for  some  appli¬ 
cations.  The  term  also  includes  the  re¬ 
sults  of  RDliD  which  have  not  been  put 
into  practice  but  are  available  for  im¬ 
plementation.  Some  performance  testing 
may  still  be  necessary,  but  the  technol¬ 
ogy  has  been  certificated  for  airworthi¬ 
ness  or,  by  adequate  ground  and/or  flight 
testing,  determined  to  be  capable  of  being 
certificated. 

Future  technology  means  the  results  of 
RD&D  programs  now  in  progress  which 
have  not  been  verified,  but  the  results  to 
date  indicate  high  potential  to  a  reason¬ 
able  degree  of  confidence.  The  term  in¬ 
cludes  present  RD&D  programs  which 
are  being  conducted  with  sufficient  re¬ 
sources  of  manpower,  funding,  and  time 
to  carry  the  program  to  conclusirai.  De¬ 
finitive  results  are  expected  in  the  near 
future  for  acoustical  and  operational 
performance,  economics,  and  flight 
safety.  The  nature  of  the  expectations  is 
positive,  because  predictions  eff  non- 
viable  results  would  have  been  cause  for 
earlier  termination  of  the  RD&D  pro¬ 
grams. 

The  application  of  the  foregoing 
source  noise  control  techne^ogy  may  be 
directed  to  either  existing  or  newly  pro¬ 
duced  .Aircraft.  In  the  case  of  e:^ting 
aircraft,  source  control  is  applied  by 
retrofitting  acoustical  treatment  to  the 
engines/nacelles  during  a  non-operative 
or  shutdown  period.  As  used  here,  acous¬ 
tical  treatment  means  any  hardware  or 
mechanical  device,  applied  either  singly 
or  combined  to  the  inlet  and  primary 
and  secondary  exhausts,  that  ei^er  will 
absorb  sound  or  otherwise  effect  a  noise 
reduction  at  the  Part  36  measurement 
points.  In  the  case  of  new  production  air¬ 
craft,  source  control  may  be  applied  dur¬ 
ing  the  manufacturing  process  to  either 
new  tsrpe  design  aircraft,  or  older  type 
design  aircraft.  In  the  case  of  acoustical 
treatment,  the  source  control  measures 
available  for  existing  or  newly  produced 
aircraft  of  the  same  type  design  are  es¬ 
sentially  the  same  since  the  treatment 
that  is  effective  for  one  will  be  equally 
effective  for  the  other.  However,  the  most 
practical  use  of  technology  to  achieve 
maximum  noise  control  is  the  inclusirai 
of  such  technology  in  the  design  and  de¬ 
velopment  of  new  aircraft  tsrpes.  Subse¬ 
quent  modifications  of  the  aircraft  de¬ 
sign  such  as  retrofit  hardware  are  alwasrs 
the  less  efficient,  but  often  necessary,  use 
of  technology  for  the  source  control  of 
aircraft  noise. 

In  order  to  achieve  the  lowest  practic¬ 
able  noise  levels  for  all  aircraft,  regard¬ 
less  of  the  date  of  t3T>e  certification,  the 
EPA  believes  that  regulations  for  the 
source  control  of  aircraft  noise  should  be 
constructed  to  fully  represent  the  use  of 
the  three  time-dependent  technology 
options  (current,  available,  and  future) 
for  the  following  four  classes  of  aircraft: 

(1)  Existing  Aircraft, 
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(2)  New  Production  Aircraft  of  Older 
Type  Design, 

(3)  New  Production  Aircraft  with 
Acoustical  Changes  to  Older  Type  De¬ 
sign,  and 

(4)  New  Production  Aircraft  of  New 
Tyi>e  Design. 

Although  the  compliance  noise  level 
of  S  C36.S  are  applicable  to  all  four  of 
the  above  classes  of  aircraft,  only  cur¬ 
rent  technology  prior  to  1969  is  repre¬ 
sented  in  that  AiH>endix.  Therefore,  the 
EPA  has  reccxnmended,  as  proposed 
herein,  that  S  C36.5  be  amended  to  in¬ 
clude  noise  levels  that  are  substantially 
lower  than  those  of  Appendix  C.  More¬ 
over,  to  encourage  the  implementation 
of  noise  control  technolc^  to  the  maxi¬ 
mum  extent  feasible,  the  EPA  also  rec¬ 
ommends  that  Paii:  36  should  be 
reviewed  every  5  years  or  less  and  up¬ 
dated  where  necessary  to  reflect  the  tech- 
n(dogy  options  that  are  practicable  and 
appror  i  late  fmr  the  aircraft  types  at  that 
time.  The  comments  of  all  interested 
persons  are  invited  in  regard  to  the  need 
and  desirability  of  such  a  periodic  quin¬ 
quennial  review. 

Noise  certification  tests  since  1969 
show  that  current  technology  airplanes 
are  capable  of  achieving  substantially 
lower  noise  levels  than  those  required  by 
Appendix  C.  The  data  given  in  Reference 
5  llltistrates  the  wide  range  of  noise  levels 
produced  by  airplanes  in  the  present 
fleet  of  two  or  more  engine  airplanes.  It 
is  to  be  noted  that  the  range  for  all  of  the 
airplanes  given  in  that  Reference  is  over 
40  decibels,  varying  from  a  low  of  about 
78  EPNdB  at  takeoff  to  nearly  119 
EPNdB  at  approach.  It  should  also  be 
noted  that  although  many  of  the  noise 
levels  are  above  the  Part  36  noise  level 
curves,  most  are  below.  As  a  result,  in 
1975,  the  FAA  in  a  U.S.  Working  Paper 
and  subsequently  in  NPRM  75-37  (Ref. 
6)  recommended  that  lower  compliance 
noise  levels  be  adopted.  However,  al¬ 
though  the  Committee  on  Aircraft 
Noise.  ICAO  CAN/4  (Ref.  7),  also  rec¬ 
ommended  that  the  ICAO  Council  adopt 
lower  compliance  noise  levels,  they  are 
generally  less  stringent  than  those  rec¬ 
ommended  by  the  FAA.  The  noise  levels 
recommended  by  the  FAA  represent  re¬ 
ductions  from  the  Appendix  C  levels  that 
are  dependent  upon  airplane  weight  and 
numb»  of  engines  within  the  following 
ranges: 

(1)  Sideline  (5 tog dB). 

(2)  Takeoff  (1  to  10 dB), and 

(3)  Approach  (3  to  4  dB) . 

As  distinguished  from  the  FAA  rec¬ 
ommendations.  the  recommendations  of 
the  ICAO  Committee  on  Aircraft  Noise 
are  independent  of  the  number  of  en¬ 
gines  and  agree  with  the  FAA  recom¬ 
mended  levels  in  only  two  cases  (sideline 
four  engines  and  approach).  Thus,  the 
levels  recommended  by  the  ICAO  Com¬ 
mittee  on  Noise  as  amendments  to  An¬ 
nex  16  represent  reductions  from  the  Ap¬ 
pendix  C  levels  that  are  dependent  upon 
airplane  weight  within  the  following 
ranges: 


(1)  sideline  (8 to 6 dB). 

(2)  Takeoff  (1  to  10  dB).  and 

(3)  i^jproach  (3to4dB). 

Hie  formulas  for  the  compliance  noise 
level  cmwes  representing  Appendix  C.  the 
FAA  and  t2ie  ICAO  are  shown  In  the  at¬ 
tached  Table  1.  The  table  shows  that  the 
slopes  of  the  ciuwes  for  Appendix  C  and 
the  ICAO  are  Identical  for  all  three  mea¬ 
suring  points.  However,  the  slopes  of  the 
curves  for  the  FAA  agree  with  the  Ap¬ 
pendix  C  and  the  ICAO  curves  only  for 
sideline  and  approach.  In  addition,  the 
slope  of  the  curve  showing  the  FAA  rec¬ 
ommendation  for  takeoff  is  lower  (4- 
versus  5  dB  per  halving  of  weight)  than 
that  for  Appendix  C  and  the  ICAO  rec¬ 
ommendation. 

(a)  Current  and  Available  Technology. 
The  attached  Figures  1  (a) .  (b) .  and  (c) 
show  the  airplane  noise  levels  listed  in 
the  attached  Table  2  compared  with  the 
noise  level  curves  for  Appendix  C,  identi¬ 
fied  as  69  FAR  36.  The  17  airplanes  listed 
were  chosen  as  a  control  group  on  the 
basis  that  they  all  meet  the  requirements 
of  Appendix  C.  As  such,  they  are  desig¬ 
nated  “current  technology”  airplanes.  In 
addition,  those  airplanes  were  selected, 
where  feasible,  to  include  two  models  of 
each  type,  one  at  the  low  and  one  at  the 
high  end  of  their  weight  range  in  order 
to  show  the  influence  of  growth  (increase 
in  weight  or  range)  for  that  particular 
model.  Models  of  pre-1969  technology  air¬ 
planes  which  can  now  meet  the  require¬ 
ments  of  Appendix  C  by  means  of  retro¬ 
fit  applicattons  of  Quiet  Nacelles,  were  not 
included  in  the  control  group  since  those 
airplanes  are  not  representative  of  cm- 
rent  technology  airplanes  in  the  sense  of 
original  design,  although  in  some  cases 
they  are  newly  produced  and  may  con¬ 
tinue  to  be  produced  for  many  years. 

The  three  curves  shown  in  the  attached 
Figure  1  represent  the  Appendix  C  re¬ 
quirements.  the  least  squares  means  of 
the  17  airplEuie  sample,  and  the  mean  less 
three  decibels.  The  upper  cmves,  repre¬ 
senting  the  existing  Appendix  C  require¬ 
ments,  cannot  be  met  by  pre-1969  tech¬ 
nology  airplanes  (except  by  retrofit) .  The 
middle  curves  (mean  curves)  show  that 
the  state  of  the  art  includes  efficient,  high 
performance  airidanes  such  as  the  B747, 
DC-10,  L-1011,  A-300,  Cessna  500,  Falcon 
10,  Learjet  35,  and  Corvette,  whose  noise 
levels  could  comply  with  the  mean  levels. 

Both  the  FAA  and  ICAO  recommenda¬ 
tions  have  merit  in  the  sense  that  the 
compliance  noise  levels  for  new  airplanes 
would  be  significantly  lowered  from  those 
of  Appendix  C.  The  EPA  therefore,  has 
no  objection  to  either  of  those  lower  lim¬ 
its  (or  some  compromise  of  the  two)  pro¬ 
vided  they  are  applicable  only  to  new 
type  design  airplanes  up  to  1980  with 
more  stringent  requirements,  as  proposed 
herein,  applicable  to  available  and  futme 
technology  airplanes. 

Furthermore,  the  EPA  believes  that  the 
compliance  noi^  levels  represenUng  cur¬ 
rent  noise  control  t^hnology  to  be  pro¬ 
mulgated  by  the  FAA  (whether  as  pro¬ 
posed  in  NPRM  75-37  or  In  the  ICAO 
CAN/4  report  or  some  compromise  of  the 


two)  should  be  appllcaUe  to  new  produc¬ 
tion  aircraft  with  major  acoustical 
changes  to  older  type  designs  as  w^  as  to 
those  of  new  ts^  designs.  As  defined  In 
S  21.93,  a  major  change  is  any  change 
that  is  not  a  minor  change  as  defined 
th»eln.  hi  addition,  it  includes  an  acous¬ 
tical  change  ^(diere  applicable.  As  pro¬ 
posed  here,  a  major  acoustical  change  in 
a  type  design  consists  of  the  ai^llcation 
of  current  noise  control  technology  equip¬ 
ment  to  older  t3q>e  design  airplanes.  It 
would  not  Include  modifications  such  as 
“Quiet  Nacelles”,  uprated  or  growth  ver¬ 
sions  of  original  equipment  engines,  and 
existing  type  engines  different  from  the 
original  equifunent  engines. 

The  major  acoustical  change  provision 
makes  a  distinction  between  changes  in 
type  designs  that  are  a  result  of  normal 
growth  of  older  technology  equipment 
and  those  that  are  the  result  of  the  appli¬ 
cation  of  current  technology  equipment. 
The  purpose  of  that  provision  would  be 
to  restrict  the  production  of  new  air¬ 
planes  incorporating  current  technology 
equipment  but  which  do  not  include  the 
noise  control  capability  of  that  equip¬ 
ment.  A  pertinent  example  would  be  a 
new  airplane,  consisting  of  an  older  type 
design  airframe,  utilizing  a  derivative  re¬ 
fan  engine  (developed  by  NASA  primar¬ 
ily  for  the  purpose  of  noise  control)  for 
increased  performance  benefits  at  a  sac¬ 
rifice  of  some  or  all  of  the  noise  control 
benefits  that  are  possible  with  the  use  of 
the  engine. 

It  is  reasonable  to  expect  that  a  newly 
produced  airframe/engine  combination 
should  include  all  of  the  noise  control 
technology  benefits  capable  for  that  com¬ 
bination,  particularly  if  the  development 
costs  for  the  engine  were  funded  by  the 
Government  for  that  purpose.  In  other 
words,  the  NASA  Refan  Engine  (as  well 
as  a  new  type  design  engine)  should  not 
be  considered  a  ndrmal  growth  engine 
j\ist  because  it  is  Installed  on  an  older 
type  design  airframe.  The  EPA,  how¬ 
ever,  does  not  propose  that  the  major 
acoustical  change  provision  be  applicable 
to  retrofit  of  existing  airplanes  but  only 
to  new  production  airplanes. 

Table  3  lists  eleven  study  airplanes 
which  represent  major  acoustical 
changes  to  existing  airplanes.  Figures  4 
(a),  (b),  and  (c)  show  the  predicted 
noise  levels  for  these  airplanes.  Those 
Figures  also  show  the  mean  curve  for  the 

17- airplane  control  group,  representing 
current  technology.  The  levels  of  those 
eleven  airplanes  are  given  in  References 

18- 20.  Hie  EPA  believes  that  this  infor¬ 
mation  supports  its  recommendation  that 
the  compliance  noise  levels  to  be  pro¬ 
mulgated  by  the  FAA  for  current  tech¬ 
nology  airplanes  should  also  be  met  for 
major  acoustical  change  airplanes. 

In  regard  to  available  noise  control 
technology,  the  EPA  believes  that  the 
capability  exists  for  airplanes  whose  type 
certificates  are  applied  for  after  1979 
to  comply  with  substantially  more  strin¬ 
gent  requirements.  Therefore,  the  EPA 
has  recommended,  as  proposed  herein, 
that  §  C36.5  be  amended  to  include  noise 
levels  defined  by  the  mean  of  the  17  air- 
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plane  sample  less  three  decibels  (mean — 
3db) .  The  effective  date  would  be  1  Janu¬ 
ary  1980. 

The  rationale  for  this  proposal  is  based 
upon  the  fact  that  eight  airplanes  of  the 
seventeen  airplane  sample  could  comply 
with  the  mean,  only  one  of  which  would 
require  the  use  of  the  tradeoff  provision 
of  §  C36.5(b) .  Seven  ahplanes,  therefore, 
have  noise  levels  at  all  three  measuring 
points  within  three  decibels  of  the  pro¬ 
posed  requirement  (mean— 3db).  Fur¬ 
thermore,  a  total  of  ten  airplanes  of  the 
seventeen  airplane  sample  could  comply 
individually  with  the  mean— 3db  at  the 
sideline,  takeoff,  and  approach  measur¬ 
ing  points.  Three  of  those  airplanes  could 
comply  collectively  at  all  three  measur¬ 
ing  points.  Hierefore  it  is  not  imreason- 
able  to  assume  that  as  a  minimum,  tech¬ 
nology  is  available  to  “fine  tune”,  the 
noise  control  of  those  existing  airplanes 
for  less  than  three  decibels  more  noise 
reduction  by  the  use  of  such  techniques 
as  sound  absorption  material  (SAM), 
thrust  cutback.  Increased  thrust/weight 
ratios,  improved  lift/draft  ratios,  reduced 
approach  flaps,  etc.  (Consequently,  with 
available  noise  control  technology  cap¬ 
ability,  new  type,  design  airplanes,  that 
is,  airplanes  that  are  not  constrained  to 
existing  type  airframes  or  engines,  should 
be  ably  to  comply  by  1980  with  noise 
levels  at  least  three  decibels  lower  than 
existing  airplanes  such  as  the  eight  pre¬ 
viously  identified  (B-747,  DC-10,  etc) . 

(b)  Future  Technology.  Substantial 
achievements  in  noise  reduction,  as 
manifested  by  the  mean  curves,  have 
encoiuaged  predictions  that  aircraft 
noise  at  the  Part  36  measuring  points 
can  be  reduced  ten  decibels  or  more  (e  g., 
the  CARD  Study,  Ref.  8) .  Those  achieve¬ 
ments  were  obtained  primarily  as  a  re¬ 
sult  of  research,  development,  and  dem¬ 
onstration  (RD&D)  initiated  before  the 
promiilgation  of  Part  36.  Noise  control 
RD&D,  fimded  both  by  Govemnient  and 
industry,  show  that  further  achieve¬ 
ments  will  be  practicable  and  are  rela¬ 
tively  near  at  hand.  The  EPA,  there¬ 
fore,  recommends  that  these  achieve¬ 
ments  should  be  considered  for  inclusion 
in  the  designs  for  new  aircraft  types  pro¬ 
duced  some  time  in  the  future,  probably 
not  before  1985. 

The  National  Aeronautics  and  Space 
Administration  (NASA) ,  is  the  shigle 
largest  contributor  to  aircraft  noise  con¬ 
trol.  A  comprehensive  report  on  the 
NASA  noise  reduction  technology  pro¬ 
grams  and  plans,  as  of  March  17,  1973, 
was  made  by  that  Agency  for  the  EPA 
in  connection  with  the  Aircraft/Airport 
noise  study  (Ref.  9).  Although  that  re¬ 
port  has  not  been  revised  since  that  date, 
the  material  is  valid  and  the  NASA  pro¬ 
grams  and  plans  discussed  therein  should 
have  a  strong  Influence  on  fuutre  air¬ 
craft  design.  The  brief  review  of  infor¬ 
mation  on  air  transport  noise  control 
(Ref.  10)  and  future  needs  and  research 
trends  (Ref.  11),  partially  updates  the 
earlier  NASA  report. 

The  noise  reduction  accomplishments 
to  date  and  the  extensive  programs  in 
progress  do  indeed  hold  promise  for  fa¬ 
ther  substantial  gains.  Nevertheless, 


there  is  a  limit,  or  floor,  beyond  which 
it  may  be  impractical  to  proceed.  Con¬ 
sequently,  sources  of  noise  such  as  Jet 
exhaust  stream,  engine  core  and  flow  sur¬ 
face  interactions  have  been  identified  as 
potential  noise  floors  which  may  be  rela¬ 
tively  near  at  hand.  (Ref.  9-17) ,  barring 
any  technological  breakthrough. 

Plow  surface  interatcion  noise  is  pro¬ 
duced  by  the  interaction  of  flows  with 
solid  surfaces  of  the  aircraft,  and  can 
result  from  propulsive  and  nonpropulsive 
sources.  An  example  of  a  propulsive 
source  is  a  powered-life  aircraft  where 
the  interaction  of  the  Jet  engines  exhaust 
with  the  wing  and  flap  surfaces  can  be 
significant  noise  sources.  Nonpropulsive 
noise  is  produced  by  aerodynamic  bound¬ 
ary  layers  or  the  tiu*bulence  produced  by 
air  passing  over  and  around  the  airframe 
and  its  various  components,  such  as 
flaps,  landing  gear,  landing  gear  open¬ 
ings  and  doors,  and  other  protuberances 
or  cavities  that  tend  to  disrupt  smooth 
flow. 

It  is  becoming  more  apparent  that 
nonpropulsive  noise  (also  referred  to  as 
airframe,  aerodynamic,  or  self  noise) 
must  be  considered  in  the  design  of  future 
aircraft  if  significant  further  noise  re¬ 
duction  Is  to  be  achieved.  Of  the  three 
measuring  points  specified  in  Appendix 
C,  that  noise  would  be  most  noticeable  at 
approach  because  engine  power  and  dis¬ 
tance  to  the  microphone  are  least.  Some 
members  of  the  industry  have  expressed 
the  opinion  that  aircraft  noise  is  ap¬ 
proaching  the  level  which  would  limit  the 
feasibility  of  further  engine  noise  con¬ 
trol.  Therefore,  they  contend  that  new 
and  expensive  engine  noise  control  pro¬ 
grams  should  not  be  proposed  if  airframe 
noise  (the  aerodsmamic  noise  floor)  is  the 
limiting  factor. 

Figure  2  shows  the  estimated  range  of 
nonpropulsive  noise  at  the  approach 
measuring  point  for  typical  airplanes. 
That  Figure  also  shows  the  mean  minus 
3  dB  curve,  representing  available  noise 
control  technology.  The  range  is  con¬ 
structed  from  the  ranges  given  in  Ref¬ 
erences  10  and  15.  It  is  interesting  to  note 
that  the  upper  limit  of  the  range  is  less 
than  one  decibel  below  the  mean— 3  dB 
noise  level  curve  and  has  the  same  slope. 
Reference  17  reports  the  results  of  an 
analysis  of  about  ten  commercial  and 
military  airplanes  which  substantiates 
the  validity  of  that  range  of  levels,  in¬ 
cluding  the  slope.  The  conclusion  of  Ref¬ 
erence  17  is  that  the  trend  of  the  data  is 
a  line  which  has  a  slightly  greater  slope 
than  the  69  FAR  36  minus  10  dB  curve. 
Such  a  line  would  lie  within  the  range 
shown  whose  limits  have  a  slope  equal  to 
2.107  dB  per  doubling  of  weight  which  is 
slightly  greater  than  the  2.000  dB  per 
doubling  of  weight  of  the  69  FAR  36 
curve. 

It  is  apparent  from  Figure  2  that  the 
noise  levels  for  approach,  defined  by  the 
mean— 3  dB  curve,  have  nearly  reached 
the  airframe  noise  floor  predicted  at  this 
time.  It  appears  that  further  reductions 
in  the  noise  levels  for  approach  are  con¬ 
tingent  upon  the  development  of  tech¬ 
nology  for  reducing  the  nonpropulsive 
noise  sources. 


ITie  EPA  believes  that  the  development 
of  practicable  noise  levels  representing 
future  noise  control  technology  are  de¬ 
pendent  upon  determining  the  limiting 
levels  restjlting  from  the  three  noise 
sources  relating  to  Jet  exhaust  stream, 
engine  core,  or  airframe.  It  appears  at 
this  time  that  airframe  noise  may  be 
the  limiting  source  in  that  noise  levels 
lower  than  the  self  noise  generated  by  a 
reasonably  clean  airframe  cannot  be 
achieved  by  demonstrated  technology. 
Although  it  is  possible  that  the  levels  of 
jet  stream  or  core  engine  noise  may  bot¬ 
tom  out  before  airframe  noise,  the  tech¬ 
nology  capability  for  substantially  low¬ 
ering  the  levels  of  the  Jet  and  core 
sources  appears  to  be  more  pr(»nislng 
than  for  the  airframe  source  (Ref.  5). 

Speciflc  incremental  levels  represent¬ 
ing  the  differences  between  a  clean  wing 
and  a  reasonably  clean  airframe  cannot 
be  estabMshed  with  absolute  certainty 
at  this  time.  However,  the  EPA  believes 
that  the  following  incremental  levels, 
adjusted  to  yield  round  niunbers  at  the 
maximum  aircraft  weight  limits,  are 
reasonable  estinistes  based  upon  avail¬ 
able  data  (Ref.  5  and  16) : 

(1)  sideline,  7.5  dB.  (2)  Takeoff,  7:6  dB, 
and  (3)  Approach,  5.5  dB. 

The  increment  for  approach  given  in 
(3)  above  is  in  accordance  with  the  rec¬ 
ommendation  contained  in  Reference  16. 
The  increments  for  sideline  and  takoff 
have  been  assumed  to  be  equivalent  be¬ 
cause  the  airnlane  speeds  and  configura¬ 
tion  should  be  about  the  same.  A  two 
decibel  difference  between  the  incre¬ 
ments  for  sideline  and  takeoff  as  distin¬ 
guished  from  that  for  approach  appears 
reasonable  considering  the  differences  in 
speed  and  configuration. 

Figures  3(a',  fb>,  and  (c)  show  the 
EPA  proposed  comniience  noise  level 
requirements  renresentlng  available  and 
future  noise  control  technology  derived 
from  the  mean — 3  db  of  the  17  airplane 
sample,  and  the  foregoing  analysis  for 
future  technolo«ry.  The  two  curves  are 
further  identified  as  80  PAR  36  and  85 
PAR  36  to  indieai-e  renresentative  time 
p>erlods  for  lmDlem<»ntatlon.  The  future 
technolo^  curves  for  sideline  and  ap¬ 
proach  rennire  little  explanation;  they 
are  the  estimal®d  levels  for  a  clean  wing 
adjusted  linearly  unwards  by  7.5  and  5.6 
decibels,  resnectivelv.  The  curve  for 
takeoff  renidres  a  more  comnlex  proce¬ 
dure  because  th“  rnodlfications  to  the 
clean  wing  inclndo  a  slope  adjustment  as 
well  as  a  linear  level  adlustment.  The 
development  ^or  those  future  technology 
curves  is  dlscpscari  in  greater  detail  in 
the  EPA  Proieof  Wonort,  upon  w’hich  this 
proposal  is  besed  fPef  5> . 

The  Civil  Aviation  Research  and  De¬ 
velopment  (CAPD)  Policy  Study  (Ref. 
8)  conduciM  p  cem’^rehensive  review  of 
policies  affecting  civil  aviation.  The 
CARD  Study  recommended,  based  upon 
their  assessment  of  technical  capability, 
that,  bv  1981.  noise  from  all  new  air¬ 
planes  should  be  reduced  at  least  10 
decibles  below  the  Appendix  C  levels  and 
possibly  as  much  as  22  decibels,  depend¬ 
ing  upon  the  measuring  point  and  the 
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airplane  weight.  The  CARD  Study  goals, 
established  in  1971  for  ten  years  aftor 
that  date,  can  nearly  be  acnieved  by  the 
available  levds  and  can  be  achieved  com¬ 
pletely  by  the  future  levels. 

It  must  be  emphasized  that  the  future 
technology  noise  compliance  curves 
shown  in  Pigiire  3  represent  airframe 
noise  floors  predicted  at  this  time.  TTie 
predictions  are.  admittedly,  rough  and 
it  is  conceivable  that  the  results  of  re¬ 
search,  development  and  demonstration 
(RD&D)  within  the  next  ten  years  coidd 
lead  to  even  lower  noise  levels.  For  ex¬ 
ample,  it  was  assumed,  based  upon  rather 
simide  predictions,  that  the  ultimate 
lown*  limit  would  be  the  noise  levels 
produced  by  an  aerodynamically  clean 
wing.  In  addition,  a  further  assmnption 
was  made  that  noise  levels  of  practical 
airframes  could  approach  those  of  clean 
wings  by  only  7.5  dB  for  sideline  and 
takeoff  and  5.5  dB  for  approach.  There¬ 
fore.  RD&D  should  be  conducted  with 
objectives  which  Include  the  determina¬ 
tion  of  airframe  noise  levels  for  clean 
airframes  and  the  development  of  de¬ 
sign  data  for  practical  aiiirames  which 
would  narrow  the  airframe  noise  gap 
between  clean  and  practically  clean  air¬ 
frames. 

(c)  Predicted  Noise  Levels  for  New 
Type  Airplanes.  Figures  5(a),  (b),  and 
(c)  show  the  predicted  noise  levels  for 
the  new  type  design  airplanes  listed  in 
Tables  4(a)  and  (b)  compared  with  the 
mean  curves  and  the  two  sets  of  proposed 
compliance  noise  level  curves  represent¬ 
ing  available  and  future  noise  control 
technology  (Refs.  22  through  29).  The 
EPA  believes  that  this  information  sup¬ 
ports  its  recommendations  for  the  com¬ 
pliance  levels  proposed  in  §  36.5(a)  that 
must  be  met  for  new  type  airnlanes. 

The  comparisons  shown  in  those  Fig¬ 
ures  represent  predicted  noise  levels  of 
new  types  of  airplanes  and  two  of  the 
ciuwes  represent  compliance  noise  levels 
proposed  in  §  C736.5(a)  that  must  be  met 
after  certain  dates  of  application.  First, 
imder  §  C36.5(a)  (2),  airplanes  whose 
type  certificates  are  applied  for  on  or 
after  1  January  1980  and  before  1985, 
would  be  required  to  meet  80  FAR  36, 
Second,  under  §  C36.5(a)  (3),  airplanes 
whose  t3T}e  certificates  are  applied  for  on 
or  after  1  January  1985  would  be  required 
to  meet  85  FAR  36  which  is  the  estimated 
practicable  noise  floor  as  perceived  at 
this  time. 

Comparison  of  the  sideline  noise  levels 
of  the  airplanes  with  the  levels  repre¬ 
sented  by  the  curves,  it  is  seen  that  six¬ 
teen  airplanes  comply  with  the  mean, 
eight  comply  with  80  FAR  36,  and  three 
with  85  FAR  36.  Similarly  for  takeoff; 
twenty  airplanes  comply  with  the  mean, 
eleven  with  80  FAR  36,  and  seven  with 
85  FAR  36.  And  for  approach;  ten  air¬ 
planes  comply  with  the  mean,  seven  with 
80  FAR  36.  and  three  with  85  FAR  36. 
Considering  all  three  measuring  points, 
and  exercising  the  3/2  decibels  tradeoff 
provision,  nine  airplanes  can  comply 
with  the  mean,  five  with  80  FAR  36,  and 
three  with  85  FAR  36. 

It  is  seen  from  Figure  5,  that  a  few  of 
the  airplanes  (Nos.  7. 18,  26,  27,  28,  29,  30 


and  33)  are  shown  with  levels  below  the 
predicted  noise  floor  far  one  or  more  of 
the  noise  measuring  points.  This  pecu- 
lartty,  however,  does  not  necessarily  con¬ 
tradict  the  clMiice  of  levels  for  the  air¬ 
frame  noise  floor  becatise  the  sources  of 
the  data  may  have  based  their  noise  level 
predictions  on  estimations  of  the  capa¬ 
bility  for  noise  control  by  means  of  air¬ 
craft  engine  design  technology  without 
ccmsideratlon  given  to  whether  the  air¬ 
frame  noise  floor  has  been  reached  or  ex¬ 
ceeded.  In  other  words,  these  sources  may 
be  predicting  that  the  propulsive  noise 
floor  will  not  “bottom  out”  below  the  non- 
propulsive  noise  floor.  It  should  be 
pointed  out,  however,  that  airplane  No. 
8  is  similar  to  the  Airbus  (A  300  B) ,  listed 
as  airplane  No.  7  in  Table  2,  which  has 
been  certificated  for  noise  in  conform¬ 
ance  with  Annex  16.  The  takeoff  noise 
level  for  the  Airbus  would  lie  approxi¬ 
mately  on  the  curve  representing  future 
noise  control  technology.  It  may  be  that 
the  Airbus  has  indeed  reached  the  air¬ 
frame  noise  floor  for  takeoff  operations. 

(d)  Summary  of  Proposed  Noise  Levels 
Based  upon  the  foregoing  analysis  on 
noise  levels,  the  EPA  recommends  that 
§  C36.5  be  amended  to  include  the  follow¬ 
ing  compliance  noise  levels: 

(1)  Pre-1969  Technology  Airplanes. 
The  compliance  noise  levels  defined  as  69 
FAR  36,  which  are  existing  requirements 
applicable  to  newly  produced  airplanes 
of  older  t3rpe  designs,  are  adequate,  ex¬ 
cept  for  some  acoustical  changes,  and 
need  not  be  amended. 

(2)  Current  Technology  Airplanes. 
Compliance  noise  levels,  applicable  to 
new  type  design  airplanes,  shall  be  as 
recommended  by  the  FAA  in  NPRM  75- 
37  or  by  ICAO  in  the  CAN/ 4  report  or 
some  compromise  of  the  two. 

(3)  Available  Technology  Airplanes. 
Compliance  noise  levels,  applicable  to 
new  tsrpe  design  airplanes  for  which  an 
application  for  a  type  certification  is 
made  on  or  after  1  January  1980,  shall 
be  represented  by  the  set  of  curves  in 
Figures  3  identified  as  “available”  or  80 
FAR  36. 

4.  Future  Technology  Airplanes.  Com¬ 
pliance  noise  levels,  applicable  to  new 
type  design  airplanes  for  which  an  ap¬ 
plication  for  a  type  certificate  is  made  on 
or  after  1  January  1985,  shall  be  repre¬ 
sented  by  the  set  of  curves  in  Figures  3 
identified  as  “future”  or  “85  FAR  36”. 
Although  the  85  FAR  36  levels  are  pro¬ 
posed  to  be  effective  eight  to  nine  years  in 
the  future,  they  are  intended  to  be  stand¬ 
ards,  not  merely  guidelines.  They  would 
be  subject  to  revision,  however,  at  the 
next  quinquennial  review.  The  EPA  be¬ 
lieves  that  the  aircraft  manufacturers 
must  be  given  design  standards  now  for 
the  1985  time  period  if  the  maximum 
amount  of  noise  control  is  to  be  designed 
into  the  aircraft  from  the  beginning.  To 
promulgate  only  the  80  FAR  36  stand¬ 
ards,  for  instance,  would  be  to  make 
mandatory  only  that  technology  which 
would  likely  come  into  the  market  place 
of  its  own  accord  without  government 
regulation  although,  perhaps,  on  a 
schedule. 


(5)  Major  Acoustical  Change  Air- 
plmtes.  CompUance  noise  levds,  appHca- 
Me  to  airplanes  with  major  acoustical 
chaises  to  older  type  deigns,  shall  be 
represented  1^  the  current  techn<rfogy 
levels  to  be  promulgated  by  the  PAA, 
whettier  as  proposed  in  NPRM  75-37  or 
in  the  ICAO  CAN/4  r^wrt  or  some  com¬ 
promise  of  the  two. 

C4  TAKXOFF  CONDITIONS 

Section  C36.7  of  Appendix  C  specifies 
takeoff  test  conditions  relative  to  (1) 
the  power  or  thrust  which  must  be  main¬ 
tained  to  a  specific  height  above  the  run- 
way  of  the  airport  (HHA) ,  (2)  the  per¬ 
mitted  power  or  thrust  cutback,  (3)  the 
airplane  speed,  and  (4)  the  airplane  con¬ 
figuration. 

In  regard  to  the  test  conditicms  rela¬ 
tive  to  item  (1)  above,  9  C36.7(b)  re¬ 
quires  takeoff  power  or  thrust  be  used 
frcxn  the  start  of  takeoff  roU  to  1000  feet 
HAA  for  airplanes  powered  by  two  and 
three  engines  and  to  only  700  feet  HAA 
for  airplanes  powered  by  four  or  m<M:e 
engines.  The  FAA  noise  certification  tests 
show  that  it  is  both  practicable  and  rea¬ 
sonable,  as  well  as  safer  and  less  noise 
polluting,  for  four  engine  current  tech¬ 
nology  airplanes  to  reach  1000  feet  HAA 
over  the  takeoff  measuring  point.  Ihere- 
f ore.  since  there  is  no  longer  any  need  for 
such  discrimination  for  current  technol¬ 
ogy  airplanes,  the  EPA  has  recom¬ 
mended  that  the  alternative  height  of 
700  feet  HAA,  permitted  in  9  C36.7(b)  for 
airplanes  powered  by  more  than  three 
engines,  be  eliminated. 

Section  C36.7(c)  of  the  takeoff  test 
conditions  permits  a  power  or  thrust  cut¬ 
back  to  specified  limits.  The  original  pur¬ 
pose  of  that  cutback  was  to  establish  a 
safe  operating  procedure  and  associated 
noise  level  for  minimizing  the  noise  im- 
p>act  on  near  downrange  noise  sensitive 
c(»nmunitles.  It  appears  that  this  cut¬ 
back  procedure  has  not  been  used  to  any 
significant  extent  in  nmmal  air  carrier 
operations.  Nevertheless,  tiie  EPA  be¬ 
lieves  that  the  thrust  cutback  procedure 
provides  useful  information  on  the  noise 
reduction  that  can  be  expected  close  to 
the  aiiport  by  safe  operating  procedures. 
Furthermore,  the  EPA  believes  that  the 
noise  produced  by  the  airplane  without 
power  or  thrust  reduction  is  important 
for  use  in  analyzing  community  noise  im¬ 
pact.  Therefore,  in  order  to  obtain  this 
information  the  EPA  recwnmends  that 
paragraph  (c)  of  §  C36.7  be  amended  by 
adding  a  sentence  at  the  end  of  that 
paragraph  which  would  provide  that  if 
compliance  with  the  noise  levels  of 
§  C36.5  is  met  with  power  or  thrust  re¬ 
duction  then  additional  tests  must  be 
conducted  without  power  or  thrust  re¬ 
duction  and  the  noise  levels  achieved 
imder  those  tests  be  reported  for  infor¬ 
mational  purposes. 

Section  C36.7(d)  of  the  takeoff  test 
c(mditions  requires  the  airplane  mini¬ 
mum  speed  to  be  V2+10  knots  which 
must  be  attained  as  soon  as  practical 
after  liftoff  and  maintained  throughout 
the  takeoff  noise  test.  The  original  pur¬ 
pose  was  to  insure  that  the  measured 
noise  levels  represented  airplanes  op- 
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erating  at  takeoff  speeds  safe  for  routine 
line  CH>eratk}ns.  It  appears  that  this  re¬ 
quirement  permits  too  wide  a  variation, 
in  the  duration  correction  inherent  In 
the  computations  for  Effective  Perceived 
Noise  Level.  Furthermore,  for  smne  air¬ 
planes,  the  all  engines  operating  speeds 
(at  35  or  50  feet  for  turbine  powered  or 
propeller  driven  airplanes,  respectively) 
are  greater  than  V2+10.  The  EPA  be¬ 
lieves,  therefore,  that  the  test  speed 
should  not  be  less  than  V24-10  or  the  all 
engines  operating  speed,  whichever  is 
greater,  with  limitations  in  the  form  of 
tolerances,  of  which±3  knots  appears 
reasonable. 

C5  APPROACH  TEST  CONDITIONS 

Section  C36.9  of  Appendix  C  prescribes 
approach  test  conditions  relative  to  (1) 
the  airplane’s  configuration,  (2)  the  glide 
angle,  (3)  the  approach  speed,  and  (4) 
the  power  or  thrust.  PAA  noise  certifica¬ 
tion  tests  conducted  since  1969  show  that 
the  approach  test  conditions  are  satis¬ 
factory  except  for  the  configuration  re¬ 
quirements  prescribed  in  p>aragraph  (b) 
of  that  section.  Under  that  paragraph 
the  airplane’s  configuration  used  in 
showing  compliance  with  the  noise  levels 
of  §  C36.5(a)  must  be  the  same  as  the 
one  used  in  showing  complia'nce  with  the 
lading  requirements  in  the  airworthi¬ 
ness  regulations  for  the  ts^pe  certification 
of  the  airplane.  If  more  than  one  con¬ 
figuration  is  used  for  airworthiness  certi¬ 
fication,  the  configuration  that  is  most 
critical  from  a  noise  standpoint  must  be 
used  for  compliance  with  paragraph  (b) 
of  §  C36.9.  The  EPA  believes  there  is  no 
longer  any  justification  for  this  require¬ 
ment.  Instesul,  the  EPA  believes  it  would 
be  more  appropriate  to  require  compli¬ 
ance  for  one  flap  position  less  than  the 
maximum  landing  fiap  setting  certifi¬ 
cated  for  airworthiness.  Such  a  test  con¬ 
dition  would  further  support  a  recom¬ 
mendation  that  has  been  submitted  by 
EPA  and  published  by  the  PAA  (40  PR 
44256)  that  would  amend  the  general 
operating  rules  of  Part  91  to  require  the 
use  of  a  reduced  fiap  setting  procedure 
for  approach  and  landing.  Since  the  use 
of  such  a  reduced  fiap  setting  procedure 
would  achieve  substantial  noi^  reduc¬ 
tions.  it  should  be  used  to  show  compli¬ 
ance  with  the  approach  test  conditions 
of  §  C?36.9(b). 

As  proposed  herein,  §  C36.9  would  be 
amended  by  deleting  the  last  sentence  of 
paragraph  (b)  of  that  section  which  re¬ 
quires  the  use  of  an  approach  configura¬ 
tion  most  critical  from  the  noise  stand¬ 
point  (if  more  than  one  configuration  is 
used  to  show  compliance)  and  inserting 
in  lieu  thereof  the  following  fiap  setting 
requirement;  “If  more  than  one  fiap  set¬ 
ting  is  used  in  showing  compliance  with 
the  landing  requirements  in  the  air¬ 
worthiness  regulations  constituting  the 
type  certification  basis  of  the  airplane, 
one  fiap  position  less  than  the  maximum 
certified  for  the  airplane  must  be  used,  ' 

C6.  ACOUSTICAL  CHANGE  APPROVALS 

As  defined  in  $  21.93(b)  of  the  Federal 
Aviation  Regulations,  any  volimtary 
change  in  the  type  design  of  a  transport 


category  or  turbojet  engine  powered  air¬ 
plane  ttot  may  increase  the  noise  levels 
created  by  the  airplane  Is  an  “acoustical 
change’’.  Generally,  the  most  important 
acoustical  changes  are  related  to  air¬ 
plane  growth.  A  new  airplane  design  is 
generally  "grown”  over  its  lifetime,  either 
by  increasing  its  capacity  or  range.  Both 
of  these  involve  increased  public  air 
transportation  capcUiillties.  To  support 
this  growth,  powerplants  for  these  air¬ 
planes  must  be  designed  so  that  they  too 
can  be  grown.  From  the  engine  manu¬ 
facturer’s  point  of  view,  engine  growth 
also  allows  an  engine  to  compete  over  a 
broader  range  of  airplane  applications. 
Allowance  for  such  growth  is  a  basic 
factor  in  the  economic  viability  of  air¬ 
craft  programs.  Unfortunately,  engine 
growth  generally  is  accompanied  by  in¬ 
creased  noise.  An  increase  in  thrust  is 
usually  accomplished  by  increasing  tem¬ 
peratures  and  pressures  in  the  engine 
core,  thus  increasing  the  core  engine  ex¬ 
haust  velocity  and  decreasing  the  by-pass 
ratio.  The  effect  of  this  procedure  is  that 
the  growth  engine  is  noiser  than  would 
be  an  engine  of  equal  thrust  designed 
with  the  same  performance  parameters 
as  the  base  engine,  m  addition,  a  growth 
version  of  a  given  airplane  design  will 
frequently  have  poorer  climb  character¬ 
istics  and  will,  therefore,  be  at  lower  alti¬ 
tude  when  it  passes  over  the  3.5  n.m. 
takeoff  measur^nent  point.  Hence,  the 
takeoff  noise  level  in  particular  is  quite 
sensitive  to  airplane  growth. 

The  FAA  is  NPRM  75-37  has  proposed 
to  increase  the  severity  of  the  acoustical 
change  requirements  for  airplanes  that 
comply  with  existing  Appendix  C.  That 
proposal  would  limit  the  noise  escalation 
associated  with  the  growth  of  existing 
airplane  types  by  introducing  more 
stringent  requirements  when  acoustical 
change  applications  are  made  after  the 
date  of  the  NPRM  (5  November  1975). 
The  noise  escalation  associated  with  the 
growth  of  new  airplane  types  would  be 
limited  to  the  compliance  noise  levels 
specified  in  §  36.7(a)  of  that  proposal  for 
the  particular  tsqie  of  airplane  on  which 
the  acoustical  change  is  to  be  made. 

The  EPA  believes  that  the  technology 
capability  exists  for  further  controlling, 
to  a  reasonable  extent,  those  airplanes  as 
they  are  grown  and,  therefore,  has  no  ob¬ 
jections  to  the  PAA  proposed  modifica¬ 
tions  to  5  36.7(a) . 

D.  Health  and  Welfare 

The  Noise  Control  Act  of  1972  defines 
environmental  noise  as  “the  intensity, 
duration,  and  the  character  of  sounds 
from  all  sources”.  The  EPA  has  chosen 
the  equivalent  A-weighted  sound  pres¬ 
sure  level  (Leq)  as  its  basic  measure  for 
environmental  noise.  There  ate  two  time 
intervals  of  interest  in  the  use  of  Leq  for 
noise  impact  assessment.  The  smallest 
interval  of  interest  is  one  hour  usually 
considered  the  “design  hour”  of  a  day. 
The  primary  interval  of  interest  for  resi¬ 
dential  land  uses  is  a  twenty  four  hour 
period,  with  a  weighting  applied  to  night¬ 
time  noise  levels  to  account  for  the  in¬ 
creased  sensitivity  with  the  decrease  in 
background  noise  at  night.  This  twenty- 


four  hour  weighted  equivalent  level  is  de¬ 
noted  the  Day-Night  Level  (Ldn). 

In  its  r^rt  to  Congress  on  the  Air¬ 
craft/Airport  Noise  Study,  the  EPA  rec¬ 
ognized  that  the  direct  readily  quantifi¬ 
able  effects  of  noise  on  public  health  and 
welfare  are  the  potential  for  producing  a 
permanent  loss  in  hearing  acuity,  inter¬ 
ference  with  speech  communications,  and 
the  generation  of  annoyance.  The  Levels 
Document  specifically  identified  the  fol¬ 
lowing  two  long-term  average  levels  of 
cumulative  noise  exposure  as  requisite  to 
protect  public  health  and  welfare  with  an 
adequate  margin  of  safety: 

A  Day-Night  Level  (Ldn)  no  greater  than 
55  dB  to  protect  against  axmoyance  (includ¬ 
ing  interference  with  speech  conununlcation) 
and 

An  Equivalent  Noise  Level  (Leq)  no  greater 
than  70  dB,  to  protect  against  significant  ad¬ 
verse  effects  on  hearing. 

Two  single  one-way  runway  airports 
were  chosen  to  be  indicators  of  the  noise 
impact  resulting  from  the  implementa¬ 
tion  of  the  various  options  for  compli¬ 
ance  noise  levels.  The  first  runway  per¬ 
tains  to  large  air-carrier  airports  and  the 
second  to  general  aviation  airports.  ’The 
air-carrier  airport  is  represented  by  a 
runway  15,000  ft.  in  length  enclosed  by 
an  imaginary  rectangle  whose  dimen¬ 
sions  are  27,000  x  3,000  ft.  (2.91  sq.  mi.) . 
The  general  aviation  airport  is  repre¬ 
sented  by  a  nmway  6,000  ft.  in  length 
enclosed  by  an  imaginary  rectangle 
whose  dimensions  are  18,000  x  3,000  ft. 
<1.94  sq.  mi.).  These  dimensions  were 
chosen  to  be  compatible  with  the  Part  36 
measuring  points  except  that  the  takeoff 
point  for  the  general  aviation  airports 
was  reduced  from  3.5  nautical  miles  to 
2.0  nautical  miles  to  provide  symmetry 
and  to  be  more  representative  of  the 
smaller  land  areas  characteristic  of  those 
airports. 

The  rectangles  enclosing  the  airports 
can  be  considered  as  indicators  of  land 
areas  that,  typically,  suffer  substantial 
noise  impact.  Land  areas  which  are  noise 
impacted  by  aircraft  operations  should 
be  owned  or  controlled  by  airport  au¬ 
thorities  for  airport  functional  purposes; 
or  the  land  should  be  used  and  can  rea¬ 
sonably  be  expected  to  continue  to  be 
used  in  a  way  which  is  compatible  with 
the  noise  levels  to  which  it  is  exposed; 
or  the  development  rights  of  such  land 
should  be  purchased  such  that  only  de¬ 
velopment  compatible  with  the  airport 
noise  levels  is  allowed. 

It  is  generally  agreed  that  a  Ldn  level 
of  75  dB  is  an  unacceptable  exposure 
level  for  people  in  normally  constructed 
homes.  A  Ldn  level  of  65  dB  is  a  reason¬ 
able  objective  for  airport  neighborhood 
communities  because  present  limited 
data  indicate  that,  at  some  airports,  a 
Ldn  contribution  of  noise  from  aircraft 
of  less  than  65  dB  is  difficult  to  distin¬ 
guish  from  other  ambient  noise,  given 
the  environmental  noise  levels  (other 
than  from  aircraft)  around  those  air¬ 
ports.  However,  as  indicated  in  the  Levels 
Document,  effects  frcan  noise  occur  at 
Ldn  levels  below  65  dB  and  further 
analysis  is  needed  in  the  future  to  refine 


FEDERAL  REGISTER,  VOL.  41,  NO.  209 — THURSDAY,  OCTOSER  28,  1976 


PtOPOSED  RULES 


47367 


further  practical  objectives  for  airport 
noise  abatement. 

The  indicator  rectangles  serve  the  pur¬ 
pose  of  providing  a  standard  fence  with¬ 
in  which  the  effectiveness  of  the  com¬ 
pliance  noise  level  options  may  be 
compared  in  a  m^ningf  ul  and  consistent 
manner.  The  particular  dimensions  of 
the  rectangles  are  significant  because 
they  are  cwnpatible  with  the  PAR  36 
measuring  points  which  permits  the  noise 
data  obtained  frmn  the.  FAR  36  tests  to 
be  utilized  directly  without  the  need  for 
lengthy  computations.  Furthermore,  the 
rectangular  dimensions  are  large  enough 
to  enclose  meaningful  noise  exposure 
contours  and  small  enough  to  implement 
noise  control  through  compatible  land 
use  without  experiencing  imreasonable 
costs. 

Many  airports,  of  course,  have  more 
than  one  nmway  with  mixed  directional 
operations  and  a  single  one-way  runway 
would  not  be  a  realistic  representation  of 
those  airports.  Nevertheless,  for  airports  • 
with  more  than  one  nmway,  appropriate 
rectangles  could  be  superimposed  on  each 
of  the  nmways  with  the  composite  pe¬ 
rimeter  indicative  of  a  standard  fence. 

In  the  project  report  (Ref  5),  com¬ 
parisons  are  made  of  the  effectiveness  of 
the  compliance  noise  levels  in  terms  of 
specific  Lidn  contours  Isrlng  within  the 
rectangles  enclosing  the  air-carrier  and 
general  aviation  nmways.  In  regard  to 
large  air-carrier  airports,  an  example 
was  chosen  of  a  typical  mix  of  airplanes 
operating  from  a  one-way  nmway  at  a 
rate  of  441  takeoffs  and  landings  each 
per  day.  The  analysis  shows  that  if  all 
airplanes  complied  exactly  with  the  69 
FAR  36  levels,  the  Ldn  80  contour  would 
barely  lie  within  the  rectangle.  This  ex¬ 
ample  demonstrates  that  the  existing 
Part  36  requirements  are  inadequate  to 
prevent  severe  noise  impact  (due  to  441 
takeoff  and  landing  operations)  from  oc¬ 
curring  within  the  nearly  three  square 
miles  enclosed  by  the  rectangle.  Further 
analysis  with  the  same  example  shows 
that  if  all  airplanes  could  comply  with 
the  PAA  levels  proposed  for  current  tech¬ 
nology,  the  Ldn  77  contour  would  lie 
within  the  rectangle.  This  is  an  im¬ 
provement  of  three  decibels  which,  al¬ 
though  significant,  is  not  adequate. 
Carrying  this  example  to  its  conclusion, 
if  all  airplanes  could  comply  with  the 
future  technology  levels,  the  Ldn  70  con- 
toms  would  lie  well  within  the  rectangle 
which  would  indeed  be  a  substantial  re¬ 
duction. 

Although  the  foregoing  example  as¬ 
suming  441  takeoffs  and  landings  and  fu¬ 
ture  technology  compliance  levels  leads 
to  a  10  dB  improvement  compared  with 
69  FAR  36  compliance,  the  noise  impact 
has  not  been  reduced  to  the  Ldn  levels  of 
65  dB.  As  mentioned  previously,  further 
reductions  in  noise  impact  can  result 
from  limiting  aircraft  operations.  As¬ 
suming  the  relative  mix  of  aircraft,  all  of 
which  could  comply  with  the  various 
technology  levels,  the  following  tabula¬ 
tion  indicates  the  relationship  between 
the  number  of  operations  per  day  and 
the  noise  exposure  contour  levels  that 
would  lie  within  the  rectangles: 


Landing  oontoor  levels 
Dafly  number  ol  take*  — 

oils  and  landings  eaeb  00  AvaL- 


FAR  FAA  able  Future 
30 


441„ . 80  77  73  70 

141 . 76  72  68  05 

45 . 70  67  63  60 

15 .  65  62  58  55 


TTie  foregoing  tabulaticm  indicates 
that  compliance  with  the  futme  tech¬ 
nology  noise  lev^  would  result  in  the 
Ldn  65  contour  lying  within  the  indica¬ 
tor  rectangle  when  the  number  of  take¬ 
off  and  landing  operations  has  been  re¬ 
duced  from  441  to  141.  For  most  air  car¬ 
rier  airport  runways,  441  takeoff  and 
landing  operations  each  per  day  are  too 
large,  while  141  or  less  are  realistic.  Cer¬ 
tainly  having  the  Ldn  70  and  Ldn  65 
contours  lying  withii;  three  square  miles, 
due  to  441  and  141  takeoffs  and  landings, 
respectively,  are  noteworthy  achieve¬ 
ments  especially  since  that  accomplish¬ 
ment  would  result  exclusively  from 
source  noise  control.  Additional  noise 
abatement  for  the  same  number  of 
operations  can  be  achieved  by  imple¬ 
menting  noise  abatement  approach  and 
departure  procedures  on  a  site  specific 
basis. 

In  regard  to  general  aviation  airports, 
an  analysis  was  made  similar  to  that  for 
the  large  air-carrier  airports.  An 
example  was  chosen  of  a  typical  mix  of 
general  aviation  type  airplanes  operating 
from  a  one-way  runway  at  various  rates 
of  takeoffs  and  landings  per  day.  The 
following  tabulation  indicates,  in  the 
same  manner  as  was  done  previously,  the 
relationships  between  the  number  of 
operations  per  day  and  the  noise  expo¬ 
sure  contour  levels  that  would  lie  within 
the  rectangles: 


Landing  contour  levels 
Daily  num1)er  of  take-  - 


offs  and  landings  each 

69 

FAR 

36 

FAA 

Avail¬ 

able 

Future 

400 . 

75 

71 

61 

61 

127 . 

70 

60 

59 

56 

40 . 

65 

61 

54 

51 

13 . 

60 

56 

49 

46 

4 . 

55 

51 

44 

41 

The  foregoing  tabulation  indicates 
that  compliance  with  the  available  and 
future  technology  noise  levels  would  re¬ 
sult  in  the  Ldn  65  contours  lying  within 
the  indicator  rectangle  for  all  munbers 
of  operations  listed.  Furthermore,  for 
future  technology  compliance,  'the  Ldn 
55  contour  would  almost  lie  within  the 
indicator  rectangle  when  the  number  of 
takeoffs  and  landings  has  been  reduced 
from  400  to  127.  For  most  general  avia¬ 
tion  airport  nmways,  127  or  less  takeoff 
and  landing  operations  each  per  day  are 
more  realistic  than  400. 

For  the  case  of  general  aviation  air¬ 
ports,  most  of  which  are  sited  in  subur¬ 
ban  or  rural  locations,  a  Ldn  level  of  55 
dB  is  a  reasonable  objective  for  the  air¬ 
port  communities.  It  should  be  xmder- 
stood  that  while  the  airport  neighbor¬ 
hood  population  is  less  dense  for  general 
aviation  airports  compared  with  large 


air-carrier  airports,  there  are  many  more 
of  the  former  and  their  neighbors  are 
exposed,  in  general,  to  less  ambient  noise 
and,  therefore,  expect  less  noise 
intrusion. 

E.  Costs 

EPA  has  not  Identified  the  costs,  if 
there  would  in  fact  be  any  significant 
costs  to  the  manufacturers  resulting  from 
regulatory  actions  such  as  the  proposed 
amendments  to  Part  36.  For  example,  the 
compliance  noise  levels  representing  cur¬ 
rent  and  available  technology  are  capa¬ 
ble  of  being  met  by  many  aircraft  being 
produced  today. 

Until  comparatively  recently,  noise  has 
largely  been  considered  by  the  aircraft 
and  engine  designers  to  be  a  second  order 
effect  in  optimizing  c>erformance  and, 
therefore,  was  neglected.  As  noise  became 
important,  and  techniques  were  devel¬ 
oped  for  its  abatement  and  control,  the 
designers  foimd  that  there  were  benefits 
beyond  those  that  could  be  attributed  to 
the  energy  transfer  of  noise  to  perform¬ 
ance.  In  other  words,  there  was  perform¬ 
ance  improvement  resulting  from  the  in¬ 
creased  knowledge  of  aircraft  and  en¬ 
gine  design  which  can  be  attributed  to 
the  requirements  for  noise  control. 

The  costs  of  noise  control  by  com¬ 
patible  land  use  have  been  recognized  as 
being  very  high  and,  in  general,  are  the 
least  cost-effective  method  of  all.  Those 
costs,  therefore,  will  be  reduced  when 
the  control  of  aircraft  noise  at  the  source 
results  in  reduced  Ldn  contours  lyirg 
within  the  indicator  rectangles. 

Section  611(d)  of  the  Federal  Aviation 
Act  of  1958,  as  amended  by  Section  7(b) 
of  t;he  Noise  Control  Act,  directs  that,  in 
prescribing  and  amending  standards  and 
regulations  under  this  section,  the  FAA 
shall,  amongst  other  matters: 

“(4)  consider  whetheL''any  proposed 
standard  or  regulation  is  economically 
reasonable,  technologically  practicable, 
and  appropriate  for  the  particular  type 
of  aircraft,  aircraft  engine,  appliance  or 
certificate  to  which  it  will  apply  •  * 

Accordingly,  although  the  EPA  pro¬ 
poses  that  the  FAA  adopt  this  recom¬ 
mended  rule  on  noise  levels  for  turbojet 
powered  airplanes  and  large  propeller 
driven  airplanes,  it  i#  recognized  that 
such  proposal  is  predicated  primarily  on 
the  furtherance  of  protection  of  the  pub¬ 
lic  health  and  welfare  from  aircraft 
noise,  and  that  the  Administrator  of  the 
FAA  must  consider  the  economic  reason¬ 
ableness  of  any  rules  promulgated  under 
Section  611  of  the  Act. 

(Secs.  313(a) ,  601,  603,  and  611  of  the  Federal 
Aviation  Act  of  1958,  as  amended  (49  U.S.C. 
1354(a),  1421,  1423,  and  1431);  Sec.  6(c)  of 
the  Department  of  Transportation  Act  (49 
U.S.C.  1655(c)):  Title  I  of  the  National  En¬ 
vironmental  Policy  Act  of  1969  (42  U.S.C.  4321 
et  seq.) ;  and  Executive  Order  11514,  March  5, 
1970.) 

In  consideration  of  the  foregoing,  it  is 
proposed  to  amend  Part  36  of  the  Federal 
Aviation  Regulations  as  follows: 

§  36.1  [Amended] 

1.  By  amending  §  36.1(a)  (1)  by  delet¬ 
ing  the  words  “subsonic  transport  cate¬ 
gory  large  airplanes”  and  inserting  in 
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lieu  thereof  the  words  “large  propellar 
driven  airplanes”. 

§  36.7  [Amended] 

2.  By  amending  S  36.7(a)  to  read  as 
proposed  by  the  FAA  In  NPRM  75-37. 
published  5  November  1975  (49  PR 
51476). 

.4ppendix  C  [Amended] 

3.  By  adding  a  sentence  at  the  ^d  of 
§  C36.1  to  read:  “Aivroved  equivalent 
procedures  may  also  be  permitted  for 
compliance  with  the  procedures  in  this 
Appendix.” 

4.  By  amending  paragraph  (c)  of 
§  C36.3  to  read  as  follows: 

{  C36.3  Noise  measuring  points, 

•  •  •  •  • 

(c)  For  the  sideline,  at  the  point,  on  a 
line  parallel  to  and  0.25  nautical  miles  from 
the  extended  centerline  of  the  runway, 
where  the  n<rise  level  after  Uftoff  is  greatest. 

6.  By  amending  paragraph  (a)  of  {  C36.6 
to  read  as  f<dk>ws: 

S  C36.5  Noise  Levels. 

(a)  GcTieral.  Except  as  provided  in 
paragraphs  (b)  and  (c)  of  this  section, 
it  must  be  shown  by  flight  tests  that  the 
noise  levels  of  the  airplane,  at  the  meas¬ 
uring  points  described  In  $  C36.3,  do  not 
exceed  the  noise  levels  in  subparagraphs 
(l)-(4)  of  this  paragraph  (vrith  appro¬ 
priate  interpolation  between  weights). 

(1)  Airplanes  for  which  an  application  for 
a  type  crtiflcate  is  made  on  or  after  1  Decem¬ 
ber  1969  and  certain  airplanes  newly  manu¬ 
factured  after  that  date.  Except  as  provided 
In  subparagraphs  (2)  and  (3)  of  this  para¬ 
graph.  each  person  who  applies  under  Part 
21  of  this  chapter  fcM*  a  type  certificate  for 
an  airplane  or  or  after  Decmber  1,  1969,  or 
who  applies  after  that  date  under  f  21.183 
for  the  original  Issue  of  an  airworthiness 
certificate  for  an  airplane  for  which  a  tirpe 
certificate  was  appll^  for  before  that  date, 
must  show  that  the  noise  levels  of  the  air¬ 
plane  do  not  exceed  the  following: 

(1)  For  approach  and  sideline,  108  EFNdB 
for  maximum  weights  of  600,000  lbs.  or  more, 
less  2  EPNdB  per  halving  of  the  600,000  Ihs. 
maximum  wight  down  to  102  EPNdB  for 
maximum  weights  of  75,000  lbs.  and  under. 

(11)  For  takeoff,  108  EPNdB  for  maximum 
weights  of  600,000  lbs.  or  more,  less  5 
EPNdB  per  halving  of  the  600,000  ItM.  maxi¬ 
mum  weight  down  to  93  EPNdB  for  maxi¬ 
mum  weights  of  16,000  lbs.  and  under. 

(2)  Airplanes  for  which  an  application  for 
a  type  certificate  is  made  on  or  after  1 
January  1980.  Except  as  provided  in  sub- 
paragraph  (4)  of  this  paragri^h,  each  person 
who  applies  under  Part  21  for  a  type  certifi¬ 
cate  for  an  airplane  on  or  after  1  January 
1980,  must  show  compliance  with  the  noise 
levels  prescribed  and  limited  by  the  follow¬ 
ing  formulas,  representing  available  noise 
contrcd  technology,  applicable  to  airplane 
weights  (W)  between  10,000  and  1,000,000 
pounds; 

Sideline:  EPNL  =  7Log  (W)  +56 
Takeoff;  EPNL  =  12Log  (W)  +29 
Approach:  EPNIi=7IX)g  (W)  +60 

(3)  Airplanes  for  which  an  application  for 
a  type  certificate  is  made  on  or  after  1  Jan¬ 
uary  1985.  Each  person  who  applies  under 
Part  21  for  a  type  certificate  for  an  airplane 
on  or  after  1  January  1985,  must  show  com¬ 
pliance  with  the  noise  levels  prescribed  and 
limited  by  the  f  oUowlng  formula  represent¬ 
ing  future  noise  control  technology,  appli¬ 


cable  to  airplane  weights  (W)  between  10,000 
aiKi  lj000,000  pouzKla: 

Sideline:  BFML=7  Log  (W)  +61 
Takeoff:  SFIIL=12  Log  (W)  +25 
Approach:  EPNLrr?  L^  (W)  +67 

•  •  •  •  • 

6.  By  amending  paragraph  (b)  of 
S  C36.7  to  read  as  follows: 

i  C36.7  Takeoff  test  conditions. 

•  •  *  *  • 

(b)  Takeoff  power  or  thrust  must  be  used 
from  the  start  of  the  takeoff  to  the  point  at 
which  a  height  of  at  least  1,000  feet  above 
the  runway  is  reached. 

*  •  *  •  • 

7.  By  amending  jjaragraph  (c)  of 
S  C36.7  by  adding  a  sentence  at  the  end 
of  that  paragraph  to  read: 

If  compliance  with  the  ncAse  levels  of 
{  C36fi  is  met  with  power  or  thrust  reduc¬ 
tion,  additional  teats  must  be  conducted 
without  power  or  thrust  reduction  and  the 
noise  levels  achieved  under  those  tests  must 
be  reported  tar  informational  purposes. 

8.  By  amending  paragraph  (d)  of 
§  C36.7  to  read  as  follows: 

(d).+i  speed  of  V2  +  10  knots  or  the  all- 
engines-operatlng  speed  at  35  feet  (for  tur¬ 
bine  engine  powered  alrplsines)  or  50  feet 
(for  reciprocating  engine  powered  airplanes) 
whichever  speed  is  greater  must  be  attained 
as  soon  as  practicable  after  liftoff  and  must 
be  maintained  throughout  the  takeoff  noise 
test.  These  tests  must  be  conducted  within 
tolerance  speeds  ot  ±3  knots  and  the  noise 
values  measured  at  the  test  day  speeds  must 
be  corrected  to  the  acoustic  day  reference 
speeds. 

9.  By  adding  a  new  §  C36.8  to  read  as 
follows: 

i  C36.8  Alternate  takeoff  test  procedure. 

(a)  When  the  signal  to  noise  ratio  ob¬ 
tained  by  the  use  ot  the  test  conditions  pre¬ 
scribed  in  S  C36.7  is  too  small  for  satisf act<»y 
identification  and  analysis  of  the  alrpleme 
noise,  a  horizontal  flyover  procedure  must  be 
conducted  instead  of  the  test  procedure  pre¬ 
scribed  in  that  section.  The  fiyover  procedure 
must  include  at  least  six  horizontal  flights 
over  the  meastiring  station  at  a  height  of 
1,000±30  feet  and  10  degrees  from  the  zenith 
when  passing  overhead. 

(b)  Takeoff  power  or  thrust  and  a  speed  of 


at  least  V2  +  10  knots  must  be  used  during 
the  flyover  procedure  required  by  paragraph 
(a)  of  this  section.  In  addition,  a  constant 
takeoff  configuration,  selected  by  the  appli¬ 
cant,  must  be  maintained  throughout  the 
horizontal  flyover  procedure. 

(c)  The  noise  mecwurements  obtained  by 
the  use  of  the  flyover  procedure  required  by 
paragraph  (a)  of  this  section  must  be  cor¬ 
rect^  for  climb  performance  and  speed  in 
accordance  with  the  following  formulas: 

(1)  Turbojet  Powered  Airplattes. 

P^=60-30  log  ((21268-i}35>  sin  0+35] +  10  log 

(VH/VY) 

(2)  Large  Propeller  Driven  Airplanes. 

P  =  60-20  log  ((21266-I150)  sin  a+50]  +10  log 

(VH/FT) 

Where; 

P= Correction  that  must  be  added  alge¬ 
braically  to  the  Effective  Perceived 
Noise  Level  (EPNL)  evaluated  \mder 
Appendix  B.  decibels. 

I>35=  Takeoff  distance  to  35  feet  height 
at  maximum  certificated  takeoff 
weight,  feet. 

1)50=  Takeoff  distance  to  50  feet  height 
at  maximum  certificated  takeoff 
weight,  feet. 

Vy=  Climb  speed  eqxilvalent  to  V2+10 
knots,  or  greater  if  approved,  fpm. 
R/C^Hate  of  climb  corresponding  to  climb 
q>eed,  fpm. 

VH=Te6t  q>eed,  averaged  for  all  horizontal 
flights,  at  the  aircraft  position  for 
vdilch  the  tcme  corrected  perceived 
noise  level  is  maximum,  fpm. 

a  =  arcslne  (R/C/(VY) )  =angle  of  climb, 
degrees. 

10.  By  changing  the  last  sentence  of 
paragraph  (b)  of  S  C36.9  to  read: 

If  more  than  one  flap  setting  is  used  to 
show  compliance  with  the  landing  require¬ 
ments  in  the  airworthiness  regulations  con¬ 
stituting  the  type  certification  basis  of  the 
airplsme,  one  flap  position  less  than  the 
maximum  certificated  for  the  airplane  must 
be  used. 

The  FAA  has  not  received  from  the 
Environmental  Protection  Agency  an  In¬ 
flationary  impact  assessment  for  the  rec¬ 
ommended  regulation  set  forth  in  this 
notice. 

Issued  in  Washington,  D.C.,  cm  Octo¬ 
ber  21,  1976. 


Charles  R.  Foster, 

Director  of  Environmental  Quality. 
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FIGURE  4.  PREDICTED  NOISE  LEVELS  FOR  MAXIR  ACOUSTICAL  CHANGE  AIRPLANES. 
M  SIDELINE. 


FIGURE  4.  PREDICTED  NOISE  LEVELS  FOR  MAJOR  ACOUSTICAL  CHANGE  AIRPLANES. 
Ib|  TAKEOFF. 


FIGURE  4.  PREDICTED  NOISE  LEVEU  FOR  MAJOR  ACOUSTICAL  CHANGE  AIRPLANEl 
(cl  APPROACH. 
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MAXIMUM  AtaCAAFT  WEIGHT.  1000  LB 


FIGURE  3.  COMPLIANCE  NOISE  LEVELS  FOR  AVAILABLE  AND  FUTURE  TECHNOLOGY  AIRPLANES 
U)  SIDELINE  AT  0.2B  NAUTICAL  MILE  (463  METERS). 


FIGURE  3.  compliance  NOISE  LEVELS  FOR  AVAILABLE  ANO  FUTURE  TECHNOLOGY  AIRPLANES, 
(bl  TAXEOFF  AT  3.6  NAUTICAL  MILES  W,4B2METe«S|. 
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FIGURE  3.  COMPLIANCE  NOISE  LEVELS  FOR  AVAILABLE  ANO  FUTURE  TECHNOLOGY  AIRPLANES, 
(cl  APPROACH  AT  1.0  NAUTICAL  MILE  (1,862  METERS). 
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FIGURE  S.  PREDICTED  NOISE  LEVELS  FOR  NEW  TYPE  DESIGN  AIRPLANES^ 


1.0.  Nos.  Given  in  Teble  4. 
O  2  Engines 
0  3  Engines 
^  4  Engines 


MAXIMUM  AIRCRAFT  WEIGHT,  1000  LB 


F IGURE  5.  PREOICTEO  NOISE  LEVELS  FOR  NEW  TYPE  DESIGN  AIRPLANES 
<b}  TAKEOFF. 


1.0.  Nos.  Given  in  Table  4. 
0  2  Engines 
0  3  Engines 
^  4  En^nes 


MAXIMUM  AIRCRAFT  WEIGHT.  1000  LB 


FIGURE  B.  PREOICTEO  NOISE  LEVELS  FOR  NEW  TYPE  DESIGN  AIRPLANES 
tel  VPROACH. 
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TABLE  1.  FORMULAS  FOR  COMPLIANCE  NOISE  LEVEL  CURVES. 
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TABLE  2.  NOISE  LEVELS  FOR  CURRENT  TECHNOLOGY  EXISTING  AIRPLANES. 
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TABLE  3  PREDICTED  NOISE  LEVELS  FOR  MAJOR  ACOUSTICAL  CHANGE  AIRPLANES. 
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[U4  CFRPart  36] 

[Docket  No.  15131;  Notice  No.  75-370] 

NOISE  STANDARDS;  AIRCRAFT  TYPE  AND 
AIRWORTHINESS  CERTIFICATION 

Proposed  Alternative  Noise  Reduction 
Stages  and  Acoustical  Change  Require¬ 
ments  for  Subsonic  Transport  Category 
Large  Airplanes,  for  Subsonic  Turbojet 
Powered  Airplanes,  and  for  Single  En¬ 
gine  Transport  Category  Airplanes 

On  November  5, 1975,  the  Federal  Avia¬ 
tion  Administration  published  Notice  No. 
75-37  (40  PR  51476)  which  proposed  to 
amend  Part  36  of  the  Federal  Aviation 
Regulations  (14  CFR  Part  36)  to  provide 
for  three  stages  of  noise  reduction,  to 
require  applications  for  new  type  cer¬ 
tificates  to  comply  with  reduced  noise 
limits,  and  to  increase  the  stringency  of 
acoustical  change  requirements  for  air¬ 
planes  that  comply  with  current  Appen¬ 
dix  C  noise  limits,  as  applied  to  subsonic 
transport  category  large  airplanes  and  to 
subsonic  turbojet  powered  airplanes. 
Subsequently,  the  FAA  published  a  sup¬ 
plemental  notice  of  proposed  rule  mak¬ 
ing,  Notice  75-37B  (41  FR  5641;  Febru¬ 
ary  2,  1976) ,  which  proposed  to  apply  the 
proposals  contained  in  Notice  75-37  to 
single  engine  airplanes  in  the  transport 
category,  regardless  of  engine  type. 

The  purpose  of  this  further  supple¬ 
mental  notice  of  proposed  rule  making 
is  to  propose  alternative  noise  limits  to 
those  proposed  in  Notices  75-37  and  75- 
37B,  that  are  generally  more  restrictive 
than  those  previously  proposed.  How¬ 
ever,  this  notice  does  not  withdraw  from 
further  consideration  or  possible  adop¬ 
tion  those  noise  limits  contained  in 
Notices  75-37  or  75-37B.  Since  the  FAA 
may  adopt  amendments  based  on  the 
proposals  contained  in  Notices  75-37 
and  75-37B,  in  this  notice,  in  any 
future  notice,  or  in  some  combina¬ 


tion  of  them,  comments  concerning  each 
proposal  are  invited.  Since  the  same  reg¬ 
ulatory  docket  will  be  used  for  these  pro¬ 
posals,  to  facilitate  identification  of 
which  proposed  rule  is  being  addressed, 
commentors  should  identify  the  proposal 
contained  in  this  notice  as  “the  alterna¬ 
tive  (ICAO)  noise  limits”  or  a  similar 
identifying  reference.  The  FAA  also  notes 
that  this  supplemental  notice  affects 
many  of  the  same  sections  and  para¬ 
graphs  involved  in  Notices  75-37  and  75- 
37B.  While  the  retention  of  the  CFR  unit 
designations  is  necessary  to  identify 
those  units  affected  and  to  facilitate 
comparisons  of  the  provisions  in  submit¬ 
ting  comments,  commenters  are  alerted 
to  the  potential  for  confusing  the 
“original”  proposed  rule  (Notices  75-37 
and  75-37B)  and  the  “alternative”  pro¬ 
posed  rule  in  this  notice  (Notice  75-370 
in  comment  discussions. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  making  of  the  proposed 
rule  by  submitting  such  written  data, 
views,  or  arguments  as  they  may  desire. 
Communications  should  identify  the 
docket  number  and  be  submitted  in  du¬ 
plicate  to  the  Federal  Aviation  Adminis¬ 
tration,  OfiBce  of  the  Chief  Counsel, 
Attention:  Rules  Docket,  AGC-24,  800 
Independence  Avenue,  SW.,  Washington, 
D.C.  20591.  Comments  on  the  overall  en¬ 
vironmental  aspects  of  the  proposed  rule 
are  specifically  invited.  Information  on 
the  economic  impact  that  might  result 
because  of  the  adoption  of  the  proposed 
rule  is  also  requested.  All  commimica- 
tions  received  by  the  FAA  on  or  before 
February  28,  1977,  will  be  considered  by 
the  Administrator  before  taking  actions 
on  the  proposed  rule.  The  proposals  con¬ 
tained  in  this  notice  may  be  changed  in 
the  light  of  the  comments  received.  All 
comments  will  be  available,  both  before 
and  after  the  closing  date  for  comments. 


In  the  FAA  Rules  Docket  for  examination 
by  interested  persons. 

Any  person  may  obtain  a  copy  of  this 
notice  of  proposed  rule  making  (NPRM) 
by  sulmiitting  a  request  to  the  Federal 
Aviation  Administration,  0£Bce  of  Public 
Affairs,  Attention:  Public  Information 
Center,  APA-430, 800  Independence  Ave¬ 
nue,  SW.,  Washington,  D.C.  20591,  or  by 
calling  (202)  426-8058.  Cwnmunications 
must  identify  the  notice  number  of  this 
NPRM.  Persons  interested  in  being 
placed  on  a  mailing  list  for  future 
NPRMs  should  also  request  a  copy  of 
Advisory  Circular  No.  n-2,  which  de¬ 
scribes  the  application  procedure. 

The  major  Impetus  for  this  supple¬ 
mental  notice  cmnes  from  the  participa¬ 
tion  of  the  United  States  Government  in 
the  International  CTivil  Aviation  Orga¬ 
nization  (ICAO) .  Annex  16  of  the  ICAO 
convention,  like  FAR  Part  36,  prescribes 
maximum  noise  levels  measured  at  cer¬ 
tain  specified  measuring;  points.  Meet¬ 
ing  in  Montreal,  during  January  and 
February,  1975,  the  Committee  on  Air¬ 
craft  Noise  (CAN)  of  ICAO  reinstated  its 
Working  Group  D  (WG/D)  and  re¬ 
quested  it  to  draft  modifications  to  An¬ 
nex  16.  After  three  meetings,  having  re¬ 
ceived  the  benefits  of  technical  studies 
carried  out  by  a  niunber  of  subgroups 
and  individual  members,  WG/D  recom¬ 
mended  a  comprehensive  amendment  to 
^nnex  16.  That  recommended  amend¬ 
ment  forms  the  basis  for  the  amend¬ 
ments  proposed  in  this  supplemental 
notice. 

While  a  120-day  comment  period  Is 
provided  in  this  notice,  the  CAN  Com¬ 
mittee  of  ICAO  is  scheduled  to  meet  on 
November  15,  1976;  those  comments  re¬ 
ceived  in  the  Rules  Docket  before  that 
meeting  will  be  reviewed  in  developing 
positions  to  be  taken  by  FAA  representa¬ 
tives  at  that  meeting. 

Due  to  the  international  nature  of  the 
aviation  industry  and  the  importance  to 
the  United  States  economy  of  that  in¬ 
dustry,  the  Federal  Aviation  Administra¬ 
tion  has  always  sought  to  fairly  and 
equitably  standardize  national  and  in¬ 
ternational  aircraft  specifications,  in¬ 
cluding  environmental  standards,  such 
as  noise.  However,  the  FAA  is  also  con¬ 
strained  by  statutory  and  policy  guide¬ 
lines  in  its  promulgation  of  environmen¬ 
tal  rules.  Further,  under  recently  adopted 
Department  of  Transportation  policies 
to  improve  analysis  and  review  of  reg¬ 
ulations,  the  FAA  is  required  to  evaluate 
the  cost  to  the  private  sector,  to  con¬ 
sumers,  and  to  Federal,  State,  and  local 
governments  of  each  proposed  regulation. 

Therefore,  in  order  that  potentially  af¬ 
fected  parties  will  have  an  opportunity  to 
comment  on  the  proposed  ame'ndment  to 
FAR  Part  36,  the  FAA  invites  public  com¬ 
ment  on  this  supplemental  proposal  to 
►  Notice  75-37.  Specific  comments  are 
sought  on  the  costs  and  benefits  of  this 
proposal  and,  where  appropriate,  on 
comparisons  with  the  current  provision 
of  Part  36,  or  with  the  original  noise  limit 
proposals  contained  in  Notice  75-37,  as 
modified  by  Notice  75-37B. 

Description  of  the  proposed  rule/ eval¬ 
uation  of  anticipated  impacts.  Most  of 
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the  “alternative  noise  limits”  proposals 
involve  differences  in  the  permissible 
noise  level  limits  lor  new  and  derived 
aircraft  types.  Specifically,  the  separate 
sideline  noise  limits  for  one,  two,  three, 
and  four-engine  airplanes  prevised  in 
Notice  75-37  would  be  replaced  by  a 
single  limit.  The  separate  takeoff  limits 
would  be  retained  but  in  a  somewhat 
modified  form,  while  the  approach  noise 
limit  would  be  significantly  modified  only 
in  the  upper  weight  ranges. 

The  most  substantial  change  being  pro¬ 
posed  concerns  the  noise  limits  for  de¬ 
rived  versions  of  aircraft  that  are  al¬ 
ready  certificated.  Aircraft  currently  cer¬ 
tificated  for  noise  using  «igines  with  by¬ 
pass  ratios  of  2  or  less  would  be  allowed 
to  grow  up  to  the  present  (Stage  2)  noise 
level  limits,  while  those  with  engines  have 
bypass  ratios  greater  than  2  would  be  al¬ 
lowed  growth  up  to  3  EPNdB  above  the 
proposed  Stage  3  limits,  provided  they  do 
not  exceed  the  Stage  2  limits.  Growth 
versions  of  aircraft  types  certificated  to 
Stage  3  limits  (those  new  aircraft  types 
for  which  applications  were  made  more 
than  six  months  after  the  publication  of 
this  notice)  would  only  be  allowed 
growth  up  to  the  Stage  3  limits. 

While  the  proposed  amendment  to 
ICAO  Annex  16  does  not  prescribe  noise 
standards  for  single  engine  airplanes,  the 
FAA  proposes  to  make  the  standards  pro¬ 
posed  for  two-engine  airplanes  also  ap¬ 
plicable  to  single-engine  airplanes,  re¬ 
gardless  of  engine  category. 

In  addition,  this  notice  propKJses  sev¬ 
eral  amendments  to  the  noise  test  pro¬ 
cedure,  including  measurement  distances, 
engine  cutback  altitudes,  and  cutback 
power  or  thrust,  which,  if  adopted,  would 
being  FAR  Part  36  into  greater  con¬ 
formity  with  the  proposed  ICAO  Annex 
16  provisions. 

The  anticipated  impacts  of  the  pro¬ 
posals  contained  in  this  suppl^ental 
notice  has  been  assessed  and  evaluated 
to  the  extent  practicable.  With  resi>ect 
to  current  aircraft  designs,  any  increase 
in  fuel  consumption  and  emissions  should 
be  significant  only  on  an  individual  air¬ 
craft  basis  and  will  exist  only  in  com¬ 
parison  with  imsuppressed  versions  of 
the  quieter  aircraft.  Compared  with 
present-day  design,  it  is  expiected  that 
the  aircraft  covered  by  the  originally 
proposed  rule,  and  by  the  alternative 
prop>osal  contained  in  this  supplement 
notice  will  achieve  significant  improve¬ 
ments  in  both  fuel  economy  and  emis¬ 
sions  levels.  Thus,  if  adopted,  the  pro¬ 
posals  in  this  supplemental  notice  would 
neither  significantly  increase  fuel  usage 
on  a  fieetwide  basis  nor  decrease  engine 
efficiency.  Therefore,  the  FAA  believes 
that  the  proposals  contained  in  this  sup¬ 
plemental  notice  would  not  have  signifi¬ 
cant  imi>act  on  energy  use. 

In  reviewing  the  anticipated  environ¬ 
mental  and  resultant  economic  impacts 
of  the  prop>osed  rule,  a  comparison  was 
made  of  the  proposed  noise  level  limits 
with  measured  noise  levels  for  aircraft 
certificated  imder  the  current  FAR  Part 
36  which  was  adopted  in  December,  1969. 
This  comparison  revealed  that  most 


entry-into-service  versions  of  two 
three,  and  four  engine  aircraft  that  are 
using  currently  availaUe  engines  and 
currently  avallaUe  technology  in  the  de¬ 
sign  and  construction  of  engine  installa¬ 
tions  and  sound  attenuation  devices  al¬ 
ready  meet  the  proposed  levels.  Analyses 
prepared  by  members  of  the  ICAC  Com¬ 
mittee  on  Aircraft  Noise,  Working  Group 
B,  show  that  the  prc4x>s^  limits  are  nec¬ 
essary  to  preserve  those  environmental 
b^efits  already  achieved.  However,  to 
acemnplish  that  piurtose,  the  proposal 
does  place  some  llmitaticms  up<m  the 
growth  of  aircraft  types.  Thus,  some 
economic  or 'Infiationary  impact  may  be 
incurred  by  some  mantifacturers. 

In  order  to  assess  and  evaluate  the 
significance  of  these  potential  impacts, 
the  FAA  reviewed  the  non-proprietary 
cost  information  and  data  available  to  it. 
Further,  it  solicited  additional  data  from 
manufacturers  of  aircraft  and  aircraft 
engines.  Upon  anal3rsis  of  this  informa¬ 
tion,  the  FAA  believes  that  the  eco¬ 
nomic/technological  factors  affecting  the 
decision  whether  or  not  to  develop  and 
market  a  derivative  aircraft  vary  con¬ 
siderably  from  manufacturer  to  manu¬ 
facturer  and  even  from  aircraft  type  to 
aircraft  type.  Although  the  economic 
bases  for  such  decisions  are  treated  with 
the  utmost  proprietary  caution  by  the 
manufacturers,  the  FAA  believes  that 
sufficient  data  are  available  to  it  which 
indicate  that  the  proposed  limits  upon 
growth  or  derivative  aircraft  will  not 
seriously  inhibit  their  development  or 
introduction  into  service. 

Therefore,  based  on  currently  avail¬ 
able  data,  the  FAA  beUeves  that  the  pro¬ 
posal  in  this  supplemental  notice  will  not 
significantly  increase  costs  to  the  private 
sector,  to  consumers,  or  to  the  Federal, 
state,  or  local  governments;  however, 
the  FAA  continues  to  solicit  current  and 
appropriate  cost  data.  All  available  data 
will  be  carefully  reviewed  prior  to  any 
future  final  rule-making  action  on  this 
and  related,  or  alternately,  proposals. 

This  amendment  is  proposed  under  the  au¬ 
thority  of  sections  313(a),  601(a),  603,  and 
611(b)  of  the  Federal  Aviation  Act  of  1958,  as 
amended  <49  TTA.C.  1854(a),  1421,  1423,  and 
1431(b));  STOtlon  6(e)  of  the  Department  of 
Transportation  Act  (49  UA.C.  1656(c) );  Title 
I  of  the  National  Environmental  Policy  Act  of 
1969  (42  UA.C.  4321,  et  seq.) ;  and  Executive 
Order  11514,  March  6,  1970. 

In  consideration  of  the  forgoing,  as 
an  alternative  to  adopting  the  amend¬ 
ments  proposed  in  Notices  75-37  and  75- 
37B,  the  Federal  Aviation  Administra¬ 
tion  proposes  to  amend  Part  36  of  the 
Federal  Aviation  Regulations  (14  CFR 
Part  36)  as  follows: 

A.  Subpart  A 

1.  Paragraph  (a)  (2)  of  $  36.7  would 
be  revised  to  read  as  follows : 

§  36.7  Acoustical  change. 

(a)  *  •  • 

(2)  If  the  airplane  is  a  Stage  2  air¬ 
plane  prior  to  the  change  in  type  design, 
the  following  apply: 


(1)  For  airplanes  for  which  applica¬ 
tion  for  an  acoustical  change  approval 
is  made  before  (the  date  of  the  publica¬ 
tion  of  this  notice),  the  airplane  may 
not  be  a  Stage  1  airplane  after  the 
change  in  type  design,  and  compliance 
must  be  shown  using  the  applicable 
power  or  thrust,  speed,  and  configura¬ 
tion  prescribed  in  Appendix  C  of  this 
part. 

(ii)  For  airplanes  whose  engines  have 
bypass  ratio  of  2  or  less  and  for  which 
application  for  an  acoustical  change  ap¬ 
proval  is  made  on  or  after  (the  date  the 
publication  of  this  notice),  the  takeoff, 
slddine,  and  approach  noise  levels  of 
the  airplane  may  not  exceed  the  appli¬ 
cable  Stage  2  noise  Halt.  Compliance 
must  be  shown  with  noise  levels  meas¬ 
ured  and  evaluated  as  prescribed  in  Ap¬ 
pendices  A  and  B  of  this  part,  and  using 
the  applicable  power  or  thrust,  speed, 
and  configuration  prescribed  in  Appen¬ 
dix  C  of  this  part. 

(lii)  For  airplanes  whose  engines  have 
bypass  ratios  greater  than  2  and  for 
which  application  for  an  acoustical 
change  approval  is  made  on  or  after  (the 
date  of  the  publication  of  this  notice), 
the  takeoff,  sideline,  and  approach  noise 
levels  of  the  airplane  may  not  exceed  the 
applicable  Stage  3  noise  limit  by  more 
than  3  EPNdB,  or  the  applicable  Stage 
2  noise  limit,  whichever  is  lower.  Com¬ 
pliance  must  be  shown  with  noise  levels 
measured  and  evaluated  as  prescribed  in 
Appendices  A  and  B  of  this  part.  In 
addition,  compliance  with  paragrimhs 
(a)(l)(i)  through  (iii)  of  this  section 
must  be  shown  in  determining  the  take¬ 
off  and  sideline  noise  levels.  The  applica¬ 
ble  power  or  thrust,  speed,  and  configu¬ 
ration  prescribed  in  Appendix  C  of  this 
part  must  be  used  in  determining  the 
approach  noise  level. 

B.  Appendix  C 
Appendix  C  [Amended] 

1.  Section  C  36.3  would  be  amended  as 
follows: 

a.  In  paragraph  (a),  by  deleting  the 
takeoff  noise  measuring-point  distance 
“3.5  nautical  miles”  (21,280  feet)  and 
substituting  for  it  the  distance  “21,325 
feet  (6,500  meters) 

b.  In  paragraph  (b) ,  by  deleting  the  ap¬ 
proach  noise  measuilng-point  distance 
“1  nautical  mile”  (6,080  feet)  and  sub¬ 
stituting  for  it  the  distance  “6,562  feet 
(2,000  meters)  ”,  and 

c.  In  paragraph  (c),  by  deleting  the 
sideline  noise  measuring-point  distance 
“0.25  nautical  miles”  (1,520  feet)  and 
substituting  for  it  the  distance  “1,476 
feet  (450  meters) .” 

2.  Paragraph  (a)  (2)  of  §  C36.5  would 
be  revised  to  read: 

Section  C36.5  Noise  levels — (a)  •  •  * 

(2)  Stage  3  noise  limits  are  as  foUows: 

(I)  For  approach,  105  EPNdB  for  maxi¬ 
mum  weights  of  617,300  pounds  (280,000  kg) 
or  more,  reduced  by  2.33  EPdB  per  halving 
of  the  617  800  pounds  weight  down  to  98 
EPNdB  for  maximum  weights  of  77,200 
pounds  (35,000  kg)  and  less. 

(II)  For  sideline,  103  EPNdB  for  maxi¬ 
mum  weights  of  882,000  pounds  (400,000  kg) 
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or  more,  reduced  by  2.66  EPNdB  per  halving 
of  the  882,000  pounds  weight  down  to  94 
EPNdB  for  maximum  weights  of  77^200 
pounds  (35,000  kg)  and  less. 

(Ill)  For  takeoff  for  airplanes  with  4  en¬ 
gines,  106  EPNdB  for  maximum  weights  of 
850,000  pounds  (385,000  kg)  or  more,  reduced 
by  4  EPNdB  per  halving  of  the  860,000 
pounds  weight  down  to  89  EPNdB  for  maxi¬ 
mum  weight  of  44,673  pounds  (20,263  kg) 
and  less. 

(Iv)  For  takeoff  for  airplanes  with  3  en¬ 
gines,  104  EPNdB  for  maximum  weights  of 
850,000  pounds  (385,000  kg)  or  more,  re¬ 
duced  by  4  EPNdB  per  halving  of  the  850,- 
000  pounds  weight  down  to  89  EPNdB  for 
maximum  weights  of  63,177  pounds  (28,657 

kg)  and  less.  _ 

(v)  For  takeoff  for  airplanes  with  1  or  2 
engines,  101  EPNdB  for  maximum  weights  of 
850,000  pounds  (385,000  kg)  or  more,  re¬ 
duced  by  4  EPNdB  per  halving  of  the  860,- 
000  pounds  weight  down  to  89  EPNdB  for 
maximum  weights  of  106,250  pounds  (48,- 
194  kg)  and  less. 

3.  Paragraph  (b)  and  (c)  of  §  C36.7 
would  be  revised  to  read  as  follows: 

Section  36.7  Takeoff  test  conditions.  •  •  * 
(b)  Takeoff  power  or  thrust  must  be  used 


from  the  start  of  takeoff  roll  to  the  point 
where  the  aircraft  reaches  at  least  the  fol¬ 
lowing  altitude: 

(I)  For  one  or  two-engine  powered  air¬ 
craft,  984  feet  (800  meters). 

(II)  For  three-engine  powered  aircraft, 
853  feet  (260  meters) . 

(III)  For  four-en^ne  powered  aircraft,  689 
feet  (210  meters) . 

(c)  Upon  reaching  the  altitude  specified 
in  paragraph  (b)  of  this  section,  the  power 
or  thrust  may  not  be  reduced  below  that 
power  or  thrust  that  will  provide  level  filght 
with  one  engine  Inoperative  or  a  four  per¬ 
cent  gradient,  whichever  is  greater. 

The  Federal  Aviation  Administration 
has  determined  that  this  document  does 
not  contain  a  major  proposal  requiring 
preparation  of  an  inflation  Impact 
Statement  under  Executive  Order  11821 
and  OMB  Circular  A-102.  * 

Issued  in  Washington,  D.C.,  on  Octo¬ 
ber  21,  1976. 

Charles  R.  Foster, 

Director  of 

Environmental  Quality. 

[FR  Doc.76-31463  Filed  10-27-76:8:46  am) 


w 


/ 


« 


FEDERAL  REGISTER,  VOL.  41,  NO.  209 — THURSDAY,  OCTOBER  28,  1976 


47378 


NOTICES 


DEPARTMENT  OF 
TRANSPORTATION 
Federal  Aviation  Administratloii 

[Docket  No.  16231;  Reference  Notice  No. 

76-22] 

NOISE  LEVELS  FOR  TURBOJET  POWERED 

AIRPLANES  AND  FOR  TRANSPORT 

CATEGORY  LARGE  AIRPLANES 

Public  Hearing 

The  Federal  Aviation  Administration 
will  hold  a  public  hearing  December  14, 
1976,  on  proposed  amendments  to  the 
Federal  Aviation  Regulations  (14  CPR 
Chapter  I)  submitted  to  the  PAA  by  the 
Environmental  Protection  Agency  (EPA) 
under  Section  611(c)(1)  of  the  Federal 
Aviation  Act  of  1958,  as  amended  by  the 
Noise  Control  Act  of  1972  (Pub.  L.  92- 
574) .  This  hearing  will  afford  Interested 
persons  the  opportunity  to  present  views, 
data,  and  arguments  regarding  the  sub¬ 
stance  and  issues  raised  in  the  proposals 
contained  in  Notice  76-22  “Noise  Levels 
for  Turbojet  Powered  Airplanes  and  for 
Transport  Category  Large  Airplanes’* 
(published  elsewhere  in  Part  n  of  this 
issue  of  the  Federal  Register). 

The  hearing  will  be  conducted  in  the 
Auditorium  on  the  3rd  Floor  of  the  Fed¬ 
eral  Administration  Building,  800  Inde¬ 
pendence  Avenue,  SW.,  Washington, 
D.C.,  convening  at  9:00  ajn.  In  the  event 
that  response  to  this  notice  exceeds  the 
time  allotted  to  the  hearing,  it  will  be 
continued  at  9:00  a.m.,  December  15, 
1976,  in  the  FAA  Auditorium. 

The  hearings  will  be  informal  in  na¬ 
ture  and  will  be  conducted  by  a  desig¬ 
nated  representative  of  the  Administra¬ 
tor  under  14  CFR  11.33.  At  the  hearing, 
PAA  spokesmen  will  make  a  brief  open¬ 
ing  statement  regarding  the  proposals 
contained  in  the  notice.  Since  the  hear¬ 
ings  will  not  be  evidentiary  or  judicial 
in  nature,  there  will  be  no  cross-exam¬ 
ination  or  other  adjudicatory  procedure 
applied  to  the  presentations.  However, 
interested  persons  wishing  to  make  re¬ 
buttal  statements  will  be  given  an  op¬ 
portunity  to  do  so  at  the  conclusion  of 
the  presentations  in  the  same  order  in 
which  Initial  statements  are  made. 


Interested  persons  are  invited  to  at¬ 
tend  the  hearings  and  to  participate  by 
making  oral  or  written  statements  con¬ 
cerning  the  respective  proposals.  Written 
statements  should  be  submitted  in  du¬ 
plicate  and  will  be  made  a  part  of  the 
regulatory  docket.  Persons  wishing  to 
make  oral  statements  at  the  hearings 
must  notify  the  FAA  that  they  desire  to 
be  heard,  and  indicate  the  amount  of 
time  requested  for  their  initial  state¬ 
ments.  Presentations  will  be  scheduled 
on  a  flrst-come-first-served  basis,  as 
time  may  permit.  Requests  to  be  heard 
should  be  addressed:  “Public  Hearing  on 
Notice  No.  76-22,  Attention:  Technical 
and  Regulatory  Division  (AEQ-200) ,  Of¬ 
fice  of  Environmental  Quality,  Federal 
Aviation  Administration,  800  Independ¬ 
ence  Avenue,  SW.,  Washington,  D.C. 
20591;’’ or  telephone:  (202)  425-9468. 

In  addition  to  material  presented  for 
the  purpose  of  the  hearings,  persons  not 
participating  in  theliearings  are  invited 
to  submit  relevant  written  comments  to 
the  regulatory  docket  established  for  the 
notice  of  proposed  rule  making.  As  stated 
in  the  notice,  such  written  comments 
should  identify  the  notice  or  docket  num¬ 
ber  and  be  submitted  in  duplicate  to: 
Federal  Avidtion  Administration,  OflBce 
of  the  Chief  Counsel,  Attention:  Rules 
Docket,  AGC-24,  800  Independence  Ave¬ 
nue,  SW.,  Washington,  D.C.  20591.  The 
closing  date  for  submitting  written  com¬ 
ments  is  February  28, 1977.  All  comments 
will  be  available  for  examination  in  the 
.  FAA  Rules  Docket  both  before  and  after 
the  closing  date  for  comments. 

Notice  No.  76-22  was  issued  by  the  PAA 
in  accordance  with  section  611(c)  (1)  of 
the  Federal  Aviation  Act  of  1958,  as 
amended  by  the  Noise  Control  Act  of 
1972  (Pub.  L.  92-574).  The  notice  con¬ 
tains  recommended  regulations  sub¬ 
mitted  to  the  PAA  by  EPA  to  provide 
such  control  and  abatement  of  aircraft 
noise  as  EPA  determines  is  necessary  to 
protect  the  public  health  and  welfare. 
The  notice  presents  EPA’s  analysis  of 
the  backgroimd  of  the  respective  pro¬ 
posals  and  contains  the  material  that 
is  the  subject  of  the  public  hearings. 
While  all  relevant  comments  are  of  in- 
tierest,  the  FAA  specifically  invites  rele¬ 


vant  statements  or  comments  concerning 
the  following: 

(a)  Available  data  relating  to  aircraft 
noise,  including  the  results  of  research, 
development,  testing,  and  related  eval¬ 
uation  activities. 

(b)  The  views  and  positions  of  other 
Federal,  State,  and  interstate  agencies. 

(c)  Whether  the  proposed  regulaticms 
would  be  consistent  with  the  highest  de¬ 
gree  of  safety  in  air  commerce  and  air 
transportation  in  the  public  Interest, 

(d)  Whether  the  proposed  regulations 
would  be — 

(1)  economically  reasonable; 

(2)  technologically  practicable;  and 

(3)  appropriate  for  the  particular 
types  of  aircraft,  aircraft  engines,  ap¬ 
pliances,  or  certificates  to  which  they 
would  apply. 

(e)  The  extent  to  which  the  proposed 
regulations  would  contribute  to  provid¬ 
ing  protection  to  the  public  health  and 
welfare  by  carrying  out  the  purposes  of 
section  611  of  the  Federal  Aviation  Act 
of  1958,  as  amended. 

(f )  'The  overall  environmental  Impacts 
of  the  proposed  reflations  (including 
environmental  factors  other  than  noise) . 

(g)  The  economic  (inflationary)  im¬ 
pact  that  might  result  because  of  adop¬ 
tion  of  the  proposed  rules. 

Before  taking  further  action  imder 
section  611(c)  of  the  F’ederal  Aviation 
Act  of  1958,  the  FAA  will  consider  all 
statements  presented  at  the  hearings 
and  all  written  statements  and  com¬ 
ments  submitted  to  the  regulatory 
docket.  The  specific  terms  and  substance 
of  proposals  contained  in  the  notice  may 
be  changed  in  the  light  of  those  state¬ 
ments  and  comments  presented. 

Transcripts  of  the  hearings  will  be 
made  and  anyone  may  purchase  copies 
from  the  reporter.  A  transcript  of  each 
hearing  will  be  available  for  examina¬ 
tion  in  the  Rules  Docket. 

(Secs.  313(a),  601,  603  and  611(c)  of  the 
Federal  Aviation  Act  of  1958,  as  amended 
(49  n.s.c.  1348,  1354(a),  1421  and  1431(c)); 
sec.  6(c)  of  the  Department  of  Transporta¬ 
tion  Act  (49  UJ3.C.  1655(c));  and  44  U.S.C. 
1508.) 

CbiARLES  R.  Foster, 
Director  of  Environmental  Quality. 

[PR  Doc.76-31465  Filed  10-27-76; 8: 45  am) 
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